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CHAPTER 1
INTRODUCTION
S in c e  t h e  a p p e a r a n c e  o f  F o r e s t  V e g e t a t i o n  o f  N o r th e rn  Idaho 
and E a s t e r n  W ashing ton  (Daubenmire and Daubenmire 1 968) ,  th e  u se  
o f  h a b i t a t  t y p in g  a s  a method o f  v e g e t a t i o n  c l a s s i f i c a t i o n  has  i n ­
c r e a s e d  r a p i d l y .  The F o r e s t  S e r v i c e  a d a p te d  t h e  h a b i t a t  ty p e  system 
t o  Montana ( P f l s t e r  e t  a l .  1974, Mueggler  1974) ,  and i t  i s  now b e ­
in g  I n c o r p o r a t e d  i n t o  d a t a  c o l l e c t i o n  and d e c i s i o n  making a t  s e v e r a l  
l e v e l s .  The newness  o f  t h e  sys tem  and th e  long r a n g e  n a t u r e  o f  th e  
d e c i s i o n s  i t  i s  i n f l u e n c i n g  make th e  f o r m a t i o n  o f  any f i n a l  judgment 
on i t s  e f f i c a c y  i m p o s s i b l e  a t  t h i s  t i m e .  However, a p r e l i m i n a r y  e v a l ­
u a t i o n  o f  c u r r e n t  u s e  and o f  r e s e a r c h  p e r t a i n i n g  to  th e  sys tem  i s  
n e e d e d .  The u s e f u l n e s s  o f  the  sys tem  a t  a l l  s t a g e s  o f  deve lopm ent  
sh o u ld  be gauged in  r e l a t i o i  t o  p r e v i o u s  work and f u t u r e  p o t e n t i a l .  
Numerous s t u d i e s  a r e  i n  p r o g r e s s  o r  b e in g  i n i t i a t e d  and p lanned  which  
a r e  s t r a t i f y i n g  r e s u l t s  by h a b i t a t  t y p e  and a t t e m p t i n g  to  q u a n t i f y  
t h e  r e l a t i o n s h i p  between h a b i t a t  ty p e s  and v a r i o u s  ecosys tem  v a r i a b l e s ,  
Th is  i s  a p r o p i t i o u s  p o i n t  in  t im e  to  a t t e m p t  t o  a s s e s s  t h e  o b j e c ­
t i v e s  and p r e l i m i n a r y  r e s u l t s  o f  t h e s e  s t u d i e s .
M is so u la  o f f e r s  a u n iq u e  o p p o r t u n i t y  f o r  t h e  s y n t h e s i s  o f  hab­
i t a t  ty p e  r e l a t e d  a c t i v i t i e s .  The U. S. F o r e s t  S e r v i c e  R esea rch  
L a b o r a t o r y  where  t h e  Montana h a b i t a t  t y p e s  were d eve loped  i s  l o c a t e d  
i n  M is s o u l a ,  i n  a d d i t i o n  t o  a F o r e s t  S e r v i c e  Ranger  D i s t r i c t ,  S uper -
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v i s o r ' s  O f f i c e ,  R e g io n a l  O f f i c e ,  and t h e  N o r th e rn  F o r e s t  F i r e  Labora­
to ry *  O th e r  f a c i l i t i e s  such a s  t h e  F o r e s t  S e r v ic e  R esea rch  Labora­
t o r y  i n  Bozeman and Moscow, Idaho a r e  e a s i l y  a c c e s s i b l e *
An e x h a u s t i v e  su rv ey  o f  e v e ry  agency  a c t i v i t y  and r e s e a r c h  p r o ­
j e c t  r e l a t e d  t o  t h e  h a b i t a t  type  system would be an u n d e r t a k i n g  r e ­
q u i r i n g  one o r  more y ea rs*  For t h i s  p a p e r ,  s e l e c t e d  f o r e s t  manage­
ment p e r so n n e l  b e l i e v e d  t o  have an overv iew  o f  t h e  system and f r e q u e n t  
c o n t a c t  w i t h  i t  were  i n t e r v i e w e d  a s  were s e v e r a l  s c i e n t i s t s  conduc­
t i n g  r e s e a r c h  r e l a t e d  t o  h a b i t a t  types*  An a n a l y s i s  o f  the management 
i m p l i c a t i o n s  o f  th e  h a b i t a t  ty p e  system i s  more m ean ing fu l  i f  a con­
c e p t u a l  background i s  p rov ided*  Any e x c u r s i o n  i n t o  th e  l i t e r a t u r e  
on v e g e t a t i o n  c l a s s i f i c a t i o n  i s  somewhat d i s c o u r a g i n g .  As Daubenmire 
(1966) h i m s e l f  w r o t e :  "There  has  accum ula ted*  * * a spec t rum  o f  co n ­
c e p t s ,  t e rm s ,  and methods so broad a s  to  d i s c o u r a g e  th e  n o v ic e  and co n ­
fu s e  even th e  s p e c i a l i s t  a t  t im e s* "  W h i t t a k e r  (1962) sunrned up the  
s i t u a t i o n  w e l l :  " P ro b a b ly  i n  no o t h e r  f i e l d  o f  n a t u r a l  s c i e n c e  has
t h e r e  been  such  p r o l i f e r a t i o n  o f  l o c a l  s c h o o l s  w i t h  d i s t i n c t i v e  view­
p o i n t s  and t e c h n i q u e s * "  I  w i l l  a t t e m p t  t o  e x t r a c t  o n ly  what i s  p e r ­
t i n e n t ,  and y e t  a t  t h e  same t im e  p r o v id e  enough in fo r m a t io n  to  form 
a c l e a r  p i c t u r e  o f  t h e  s c h o o l s  o f  p h y t o s o c i o l o g y '  t h a t  preceded and 
c o n t r i b u t e d  to  h a b i t a t  typ ing*
R e se a rch  r e l a t e d  t o  h a b i t a t  t y p e s  and t h e  use  o f  h a b i t a t  type  
i n f o r m a t i o n  by f e d e r a l  and s t a t e  a g e n c i e s  w i l l  be d i s c u s s e d *  Inc luded
P h y to s o c io lo g y  may be d e f i n e d  a s  "The d i s c i p l i n e  which  c o n c e rn s  i t ­
s e l f  w i t h  t h e  s t u d y  o f  v e g e t a t i o n  a s  s u c h ,  w i t h  i t s  f l o r i s t i c  com­
p o s i t i o n ,  s t r u c t u r e ,  dev e lo p m en t ,  and d i s t r i b u t i o n "  (Poore  1955a)*
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i n  t h i s  a n a l y s i s  i s  a c o n s i d e r a t i o n  o f  t h e  c o l l e c t i o n ,  c o m p i l a t i o n ,  
and i n t e g r a t i o n  o f  h a b i t a t  ty p e  d a t a  i n t o  management programs* 
Through t h i s  d i s c u s s i o n  and a c r i t i q u e  o f  t h e  sys tem ,  my g o a l s  in  
u n d e r t a k i n g  t h i s  p ap e r  w i l l  h o p e f u l l y  be a t t a i n e d .  E x p l i c i t l y ,  t h e  
g o a l s  o f  t h i s  p ap e r  a r e  t o  p r o v id e :  (1)  an a n a l y s i s  o f  th e  concep ­
t u a l  f o u n d a t io n s  o f  t h e  h a b i t a t  type  sys tem ,  (2)  an  overv iew  o f  c u r ­
r e n t  r e s e a r c h  and management p r a c t i c e s  r e l a t i n g  t o  t h e  h a b i t a t  type 
sy s te m ,  and (3)  an e v a l u a t i o n ,  though n e c e s s a r i l y  t e n t a t i v e ,  and 
based upon i n t e r v i e w s  w i t h  management p e r s o n n e l ,  o f  t h e  p r e s e n t  su c ­
c e s s  and f u t u r e  p o t e n t i a l  o f  t h e  h a b i t a t  ty p e  system a s  a t o o l  in  
land  management*
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CHAPTER 2
THE VALIDITY OF AND THE NEED FOR CLASSIFICATION
The e a r l y  a p p r o a c h e s  t o  v e g e t a t i o n  a s  an  e n t i t y  were a l l
c l a s s i f i c a t o r y  (M cIn tosh  1 9 6 7 ) .  E x c e e d in g ly  d i v e r s e  c r i t e r i a  were
used t o  d e f i n e  th e  v a r i o u s  v e g e t a t i o n  u n i t s ,  b u t  a l l  t h e o r i e s  assumed
2
t h a t  p l a n t  com m uni t ies  cou ld  be lumped I n to  u n i t s .  The f i r s t  d i s ­
s e n t  t o  t h i s  a lm o s t  u n i v e r s a l  a s su m p t io n  i s  u s u a l l y  a t t r i b u t e d  to  
H. A , 'G l e a s o n  ( W h i t t a k e r  1 9 6 2 ) .  Gleason  (1926 ,  1939) proposed  t h e  
i n d i v i d u a l i s t i c  h y p o t h e s i s ,  w h ich  s t a t e d  t h a t  s p e c i e s  were d i s t r i b u t e d  
i n d e p e n d e n t l y  o f  e ac h  o t h e r .  F o l lo w in g  t h i s  l i n e  o f  r e a s o n i n g ,  i f  
com m uni t ie s  were g ro u p s  o f  p l a n t s  growing t o g e t h e r  m a in ly  a s  t h e  r e ­
s u l t  o f  c h a n c e ,  a b a s i s  f o r  t h e  c l a s s i f i c a t i o n  o f  v e g e t a t i o n  d id  n o t  
e x i s t .  O th e r  i n v e s t i g a t o r s  ( C u r t i s  1959) i n c o r p o r a t e d  and deve loped  
th e  i n d i v i d u a l i s t i c  h y p o t h e s i s  and t h e  d a t a  i n  s u p p o r t  o f  t h e  t h e o r y  
grew u n t i l  W h i t t a k e r  (1962)  co u ld  a s s e r t  t h a t  t h e  d icho tom y  between 
t h e  a s s o c i a t i o n - u n i t  t h e o r y  ( c l a s s i f i c a t i o n )  and i n d i v i d u a l i s t i c  d i s ­
s e n t  r e p r e s e n t e d  t h e  f i r s t  m a jo r  c h o i c e  i n  t h e  i n t e r p r e t a t i o n  o f  n a t ­
u r a l  c o m m u n i t i e s .  The ex t r em e  o f  t h e  s p e c t ru m  might  be s i m p l i s t i c l y  
r e p r e s e n t e d  a t  one end by t h o s e  who v iew p l a n t  communi t ies  a s  ctxnplex 
o rg a n i sm s  o r  q u a s i - o r g a n i s m s  a n d ,  on t h e  o t h e r ,  by t h o s e  who b e l i e v e
2
A community may be  d e f i n e d  a s  '*a system o f  o rg an i sm s  l i v i n g  t o g e t h e r  
and l i n k e d  t o g e t h e r  by t h e i r  e f f e c t s  on one a n o t h e r  and t h e i r  r e ­
s p o n s e s  t o  t h e  e n v i ro n m e n t  th e y  s h a r e "  ( W h i t t a k e r  1 9 7 5 ) .
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no two communi t ies  a r e  e x a c t l y  a l i k e  (Anderson 1 9 6 5 ) .  A l l  I n te rm e d ­
i a t e  v iew s  a r e  r e p r e s e n t e d  a s  w e l l .  The a rgument  c e n t e r s  around two 
main p o i n t s :  (1 )  w h e th e r  v e g e t a t i o n  I s  a c o n t i n u o u s  o r  d i s c o n t i n u o u s
v a r i a b l e  and (2)  w h e th e r  o r  n o t  s p e c i e s  a r e  o r g a n iz e d  i n t o  d i s t i n c t
3
g roups  c o r r e s p o n d in g  w i t h  a s s o c i a t i o n s  (W h i t t a k e r  1962) .
Those who r e g a r d  v e g e t a t i o n  a s  a c o n t in u o u s  v a r i a b l e  have n e v e r
r i g o r o u s l y  d e f in e d  th e  v e g e t a t i o n  con t inuum  (McIntosh  1967) ,  I t  i s
d e s c r i b e d  a s  **. .  . a g r a d i e n t  o f  communit ies  i n  which  s p e c i e s  a r e
d i s t r i b u t e d  in  a c o n t i n u o u s l y  s h i f t i n g  s e r i e s  o f  c o m b in a t io n s  and
p r o p o r t i o n s  i n  a d e f i n i t e  sequence  o r  p a t t e r n "  (McIntosh 1967) .  No
d i s c r e t e  d i v i s i o n s ,  e n t i t i e s ,  o r  o t h e r  n a t u r a l  d i s c o n t i n u i t i e s  a r e
p r e s e n t ,  e x c e p t  when t h e r e  i s  an  a b r u p t  d i s c o n t i n u i t y  on th e  ground
due to  a change i n  s o i l ,  h a b i t a t ,  h i s t o r i c a l  t r e a t m e n t ,  o r  chance
( C u r t i s  1959, McIntosh  1967) .
A b a s i c  t e c h n iq u e  o f  t h e  con t inuum  sch o o l  i s  o r d i n a t i o n  o r
th e  a r r a n g em en t  o f  communi t ies  a l o n g  a x e s  c r e a t e d  by en v i ro n m en ta l
g r a d i e n t s .  G re ig -S m ith  (1960) commented on th e  n a t u r e  and v a lu e
o f  o r d i n a t i o n ;
O r d i n a t i o n  i s  n o t  to  be eq u a ted  w i t h  any one t e c h n i q u e ,  
e . g .  cont inuum a n a l y s i s .  There  i s  a s  much room f o r  
d i s c u s s i o n  on c r i t e r i a  o f  o r d i n a t i o n  a s  on c r i t e r i a  o f
3
The a s s o c i a t i o n  i s  p e rh a p s  one o f  the  most  v a r i o u s l y  d e f in e d  te rms 
in  p h y t o s o c i o l o g y .  The most  w i d e l y  a c c e p te d  d e f i n i t i o n  i s  th e  one 
em erg ing  from t h e  S i x t h  B o ta n n ic a l  Congress  in  1935: an a s s o c i a ­
t i o n  i s  a v e g e t a t i o n  u n i t  c h a r a c t e r i z e d  m a in ly  by c h a r a c t e r i s t i c  
and d i f f e r e n t i a l  s p e c i e s  in  t h e  s e n se  o f  Z u r l c h - M o n t p e l l i e r ,  o r  a t  
l e a s t  a u n i t  o f  t h e  same o r d e r  o f  s o c i o l o g i c a l  v a l u e  (W h i t t a k e r  
1 9 6 2 ) .  The te rms in  t h e  d e f i n i t i o n  w i l l  be c l a r i f i e d  in  t h e  d i s ­
c u s s i o n  o f  t h e  Z u r i c h - M o n t p e l l i e r  S ch o o l .
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c l a s s i f i c a t i o n *  The a d v a n t a g e s  o f  an o r d i n a t i o n a l  a p ­
p ro ach  i s  t h a t  i t  w i l l  expose  t h e  u n i t s  o f  a c l a s s i f i ­
c a t i o n  based on t h e  same c r i t e r i a  w h ereas  a c l a s s i f i c a t i o n  
a p p ro a c h  may o b s c u re  t h e  p r e s e n c e  o f  c o n t in u o u s  v a r i a t i o n *
Many c l a s s i f i e r s  would d i s a g r e e  w i t h  t h i s  s t a t e m e n t ,  a s  w i l l  be
shown s h o r t l y *
A ccord ing  t o  M cIntosh  ( 1 9 6 7 ) ,  d i s c o n t i n u i t y  in  v e g e t a t i o n  i n ­
f e r s  a l o c a l  s t e e p e n i n g  o f  en v i ro n m e n t  g r a d i e n t s ,  a s  i n d i c a t e d  by 
an “a b r u p t  and c o i n c i d e n t  change  i n  th e  q u a n t i t y  o r  k in d s  o f  species»** 
Daubenmire i s  b a s i c a l l y  a p ro p o n e n t  o f  t h i s  l o c a l - s t e e p e n i n g  o f  g r a d ­
i e n t s  v iew p o in t*  He may o c c a s i o n a l l y  make s t a t e m e n t s  a g a i n s t  t h e  
cont inuum c o n c e p t  which  a r e  q u i t e  s t r o n g :  “We a r e  faced  w i th  a
c h o ic e  o f  e i t h e r  a cont inuum o r  a c l a s s i f i c a t i o n ;  t h e  two v ie w p o in t s  
a r e  s t r i c t l y  in c o m p a t ib le *  W i thou t  c l a s s i f i c a t i o n  t h e r e  can be no 
s c i e n c e  o f  v e g e t a t i o n "  (Daubenmire 1 960) .  However, h i s  s t a n d  in  f a v o r  
o f  c l a s s i f i c a t i o n  i s  u s u a l l y  n o t  n o t a b l y  d o g m a t ic .  He a rg u e s  t h a t  t h e  
f o r e s t  v e g e t a t i o n  o f  t h e  n o r t h e r n  Rocky Mounta ins  i s  n o t  a ccmtinuum, 
b u t  s t a t e s  t h a t  n e i t h e r  i s  i t  composed o f  s h a r p l y  d e f i n e d  u n i t s  
(Daubenmire 1952) .
There i s  no deny ing  t h a t  v e g e t a t i o n  p r e s e n t s  a c o n t in u o u s  
v a r i a b l e  by v i r t u e  o f  e c o t o n e s ;  t h e  argum ent  h in g e s  on the  
e x i s t e n c e  o r  a b s e n c e  o f  p l a t e a u - l i k e  a r e a s  e x h i b i t i n g  minor  
g r a d i e n t s  s e p a r a t e d  by a r e a s  o f  s t e e p e r  g r a d i e n t s ,  w i t h  t h e  
p l a t e a u - l i k e  a r e a s  b e in g  o f  s u f f i c i e n t  s i m i l a r i t y  to  w ar­
r a n t  b e in g  d e s i g n a t e d  a s  a  c l a s s  (Daubenmire 1966) .
There  a r e  numerous s p e c i f i c  p o i n t s  o f  c o n t r o v e r s y  between the
s u b s c r i b e r s  t o  t h e  two p h i l o s o p h i e s *  These i n c l u d e  t h e  c l a im s  t h a t
(1) o r d i n a t i o n  t r e a t s  v e g e t a t i o n  a s  a f l o r a ,  t h a t  i s ,  s imply  a s  a
l i s t  o f  s p e c i e s ;  (2)  t h e  cont inuum c o n c e p t  pays  i n s u f f i c i e n t  a t t e n ­
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
t i o n  to  p o p u l a t i o n  dynam ics ;  and (3 )  sampl ing  p r o c e d u re s  on bo th
s i d e s  b i a s  th e  r e s u l t s *
Daubenmire (1960)  commented on th e  t r e a t m e n t  o f  the  v e g e t a t i o n
a s  a f l o r a  w i t h  no co n ce rn  f o r  n a t u r a l  p r o c e s s e s :
F lo r a  a r e  g e n e r a l l y  r e c o g n iz e d  a s  c o n t i n u a ,  and any method 
o f  s u b d iv i d i n g  t h e  l a n d s c a p e  on an e s s e n t i a l l y  f l o r i s t i c  
b a s i s ,  i g n o r i n g  s u c c e s s i o n  and en v i ro n m e n ta l  v a r i a t i o n ,
w i l l  seem t o  s u b s t a n t i t a t e  the  cont inuum h y p o t h e s i s .
Anderson (1965) emphasized  th e  r o l e  t h e  s e l e c t i v e  p r o c e s s e s  p l a y  In 
v e g e t a t i o n  development*  He b e l i e v e d  t h a t  I f  o v e r a l l  s e l e c t i o n  i s  
long  l a s t i n g  and o f  c o n s i d e r a b l e  i n t e n s i t y ,  v e g e t a t i o n  w i l l  tend 
toward u n i f o r m i t y  w i t h i n  one a r e a  and r e c o g n i z a b l e  c l a s s e s  w i l l  r e ­
s u l t .  I f  s e l e c t i o n  I s  weak and i n t e r m i t t e n t ,  chance p l a y s  a l a r g e r  
r o l e  and more v a r i e t y  i n  s p e c i e s  c o m p o s i t io n  and more s t r u c t u r a l  d i v e r ­
s i t y  may appear*
L i e t h  (1960) emphasized th e  r o l e  o f  env i ronm ent  and p l a n t  
h i s t o r y  i n  sh ap in g  th e  n a t u r e  o f  v e g e t a t i o n *  For example ,  he b e l i e v e d  
g r a d i e n t  a n a l y s i s  may be b e t t e r  s u i t e d  to  C e n t r a l  A s ia  and the  G rea t  
P l a i n s ,  w h i l e  c l a s s i f i c a t i o n  t e c h n i q u e s  may be s u p e r i o r  i n  t h e  Alps  
o r  o t h e r  a r e a s  o f  marked t e c t o n i c  r e l i e f .  Daubenmire (1968)  c i t e d
t h e  é c o l o g i e  a m p l i t u d e  o f  v a r i o u s  t a x a  and t h e  h e t e r o g e n e i t y  o f  th e
en v i ro n m e n t  a s  r e a s o n s  f o r  t h e  fo rm a t io n  o f  c l a s s i f i a b l e  com m uni t ie s .  
He a l s o  s t r e s s e d  t h e  e f f e c t  o f  d i s t u r b a n c e  upon d i s c o n t i n u i t i e s  
( 1 9 6 6 ) .  For example ,  t h e  b o u n d a r i e s  o f  t h e  d r i e r  zones  in  t h e  Wash­
i n g t o n  s t e p p e  (A r tem is la -A g ro p y ro n *  A r t e m i s i a - F e s t u c a , and Agropvron-
F e s t u c a ) a r e  obscu red  when heavy g r a z i n g  f a v o r s  c o n v e r s io n  t o  Bromus
4t e c  torum*
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There have been many v o c a l  a s s e r t i o n s  t h a t  t h e  d e m o n s t r a t i o n
o f  c o n t i n u i t y  o r  d i s c o n t i n u i t y  i s  an  a r t i f a c t  o f  th e  method u s e d .
Gimingham (1968) was o f  th e  o p i n i o n  t h a t
• • • up to  th e  p r e s e n t  t h e y  O r d i n a t i o n  and c l a s s i f i c a ­
t i o n )  have n o t  y i e l d e d  c l e a r c u t  g u i d e l i n e s  towards  a 
t h e o r y  o f  community o r g a n i z a t i o n .  .  .  The main d i f f i c u l t y  
a t t a c h e d  to  th e  u s e  o f  t h e s e  t e c h n i q u e s  i n  t h e  s e a r c h  f o r  
such  a t h e o r y  i s  t h a t  t h e  form o f  th e  r e s u l t s  i s  a p r o p e r ­
ty  of  t h e  method employed.
M cIn tosh  (1967) b e l i e v e d  t h a t  a p r e f e r e n c e  f o r  c l a s s i f i c a t i o n  ” . . .  
i s  b u i l t  i n t o  any methodology which  s t a r t s  w i th  s u b j e c t i v e l y  r e c o g ­
n iz ed  communit ies  a s  p a r t s  o f  an  a b s t r a c t  e n t i t y  o r  u s e s  a method­
o lo g y  which  can  p roduce  o n l y  a c l a s s i f i c a t i o n . ' *  This  s t a t e m e n t  a p ­
p e a r s  t o  be t r u e  t o  some e x t e n t .  In e a s t e r n  W ash ing ton ,  N or the rn  
Idaho ,  and Montana, t h e  s t a n d s  which p rov ided  th e  d a t a  f o r  Dauben­
m i re  and P f l s t e r  were c a r e f u l l y  chosen  w i t h  t h e  fo r thcom ing  c l a s s i f i -  
c a t i o n s  v e ry  much i n  mind (Daubenmire and Daubenmire 1968, P f i s t e r  
e t  a l .  1 9 7 4 ) .  Those on t h e  c l a s s i f i c a t i o n  s i d e  o f  t h e  d i s p u t e  i n ­
c lu d e  E g l e r  (1968) and Daubenmire (1966) who w r o t e ,  " I t  a p p e a r s  t o  
me t h a t  i f  one s e l e c t s  any  o f  t h e  s e v e r a l  a p p r o p r i a t e  methods one 
can  d e m o n s t r a t e  a con t inuum  a n y w h e re ."
The d iv e r g e n c e  may n o t  be  a s  s e v e r e  a s  i t  seems from t h e s e  
ex t rem e s t a t e m e n t s .  There  a r e  many who a d v o c a t e  a more m odera te  
c o u r s e .  Robbins  (1968)  saw f o u r  p o s s i b l e  r e s o l u t i o n s  to  t h e  a p p a r ­
e n t  c o n t r o v e r s y :  (1)  acknowledgment o f  a  r i g h t  and a wrong, (2)
^  See Appendix 1 f o r  a l i s t i n g  o f  a l l  s c i e n t i f i c  and common names 
o f  s p e c i e s  r e f e r r e d  to  i n  t h i s  p a p e r .
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a f u s i n g ,  (3)  compromise i n  a s i d e  by s i d e  u se  o f  b o th  m ethods ,  or
(4)  a  s e a r c h  f o r  an e n t i r e l y  new m ethod .  A l t e r n a t i v e s  (1 )  and (4)
seem u n p r o d u c t i v e ,  s i n c e  t h e r e  I s  c l e a r l y  no r i g h t  o r  wrong f o r  a l l
s i t u a t i o n s .  A l s o ,  b o th  broad g ro u p s  o f  t e c h n i q u e s  a r e  becoming more
r e f i n e d  and c o n t a i n  many u n e x p lo re d  p o t e n t i a l i t i e s .  E i t h e r  a l t e r n a t i v e
(2) o r  (3)  o r  b o t h  a r e  t h e  most  p r o b a b le  outcomes In  t h e  long  te rm .
Many a u t h o r s  ( L i e t h  1968, Shlmwell 1971, McIntosh  1967, W h i t t a k e r
1962,  K r a j in a  1960b, S e l l e c k  1960b, K a le la  1960, E g l e r  1968) have
n o ted  t h a t  many s t u d i e s  p a r t a k e  o f  b o th  o r d i n a t i o n  and c l a s s i f i c a t i o n
o r  t h a t  t h e  two methods should  s e r v e  t o  complement each  o t h e r .  As an*
d e r s o n  (1965) c o n c lu d e d .
To uphold  one o r  t h e  o t h e r  ap p ro a ch  a s  a s a c r o s a n c t  med­
ium f o r  a p r e l i m i n a r y  u n d e r s t n a d l n g  o f  v e g e t a t l o n a l  com­
p l e x i t y  i s  t o  ad m i t  to  a l a c k  o f  u n d e r s t a n d i n g  o f  th e  
b a s i c  p r o c e s s e s  Invo lved  In  t h e  deve lopm ent  o f  v e g e t a t i o n  
s t r u c t u r e .
Shlmwell  (1971)  b e l i e v e d  I t  I s  t im e  to  " .  .  .  bury  t h e  h o r s e  long -  
s i n c e  d e a d . "
Thus i t  i s  a p p a r e n t  t h a t  most  a u t h o r s  c o n s i d e r  c l a s s i f i c a t i o n  
a v a l i d  ap p ro a c h  to  t h e  s tu d y  o f  v e g e t a t i o n ,  a l t h o u g h  many have r e s ­
e r v a t i o n s  a b o u t  I t s  a p p l i c a b i l i t y  i n  a l l  s i t u a t i o n s *  V ar ious  c l a s s ­
i f i c a t i o n  sy s tem s  may have s p e c i f i c  p u rp o se s  which a r e  q u i t e  d i v e r ­
g e n t ,  b u t  I n  g e n e r a l  t h e s e  may be d i v i d e d  I n t o  two g ro u p s :  (1 )  c l a s s ­
i f i c a t i o n  f o r  I t s  own s a k e ;  v e g e t a t i o n  s t u d i e s  based on p h i l o s o p h i c a l  
c o n v i c t i o n s  c o n c e rn in g  t h e  n a t u r e  o f  v e g e t a t i o n ;  and (2)  c l a s s i f i c a ­
t i o n  w i t h  a p r a c t i c a l  o r i e n t a t i o n  (Anderson 1965, W h i t t a k e r  1 9 6 2 ) .
The p rag m a t ic  p u rp o se  I s  by f a r  t h e  most  common. I t  I s  more conven-
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l e n t  t o  have u n i t s  w i t h  b o u n d a r i e s  t o  t a l k  a b o u t  than  a c o n s t a n t l y  
ch an g in g  whole (G leason  1939, Daubenmire 1 9 7 0 ) .  Rowe (1 9 6 0 a ) ,  who 
b e l i e v e d  t h e  f o r e s t  may be more a c c u r a t e l y  t h o u g h t  o f  i n  te rms o f  
g r a d i e n t  p a t t e r n s ,  conceded t h a t  ty p es  a r e  u s e f u l  and th u s  j u s t i f i e d .  
Many a u t h o r s  emphasize  t h e  v a lu e  o f  e c o l o g i c a l l y  v a l i d  ty p e s  in  land  
management (Ovington 1960, Mueller-Dombois  1964, D r i s c o l l ,  1964)»
This  t r a i n  o f  th o u g h t  i s  deve loped  to  a h ig h  d e g re e  by Daubenmire 
P f l s t e r .  Daubenmire saw c l a s s i f i c a t i o n  a s  much more than  a conven- 
i e n c e ;  th e  ty p es  d I i n e a t e d  in  t h e  c l a s s i f i c a t i o n  p ro c e s s  should  t a  
e c o l o g i c a l l y  sound* That  i s  t o  s a y ,  t h ey  should  have p r e d i c t i v e  v a lu e  
and a c t  a s  I n t e g r a  co rs  o f  numerous s i t e  f a c t o r s ,  P f i^  t  or  e t  a l*  (1 
w ro te  t h a t  n a t u r a l  r e s o u r c e  managers  and f i e l d  b i o l o g i s t s  *
need a l o g i c a l ,  e c o l o g i c a l l y - b a s e d  en v i ro n m e n ta l  c l a s s i f i c a t i o n  wxth 
which t o  w o rk ."
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CHAPTER 3
SCHOOLS OF VEGETATION CLASSIFICATION CONTRIBUTING CONCEPTS 
TO THE HABITAT TYPE SYS "mi
In  t h e  f o l l o w i n g  s e c t i o n s  s e v e r a l  o f  t h e  m ost  I m p o r t a n t  c o n t r i ­
b u t i o n s  t o  p h y t o s o c i o l o g l e a l  t h o u g h t  w i l l  be d i s c u s s e d .  Each s c h o o l  
o r  I n d i v i d u a l  w o rk e r  o r i g i n a t e d  o r  s u c c e s s f u l l y  a p p l i e d  c o n c e p t s  l a t e r  
I n t e g r a t e d  by Daubenmire i n t o  t h e  h a b i t a t  ty p e  s y s t e m .
W h i t t a k e r  (1962)  d e s c r i b e d  t h e  e a r l y  a t t e m p t s  a t  v e g e t a t i o n  
c l a s s i f i c a t i o n  a s  b e in g  more com p arab le  t o  t h e  s o c i a l  s c i e n c e s  t h a n  
t o  p h y s i c s .  "P re m a tu re  I n s i s t e n c e  on v i g o r ,  o b j e c t i v i t y ,  and e x a c t i ­
tu d e  may l e a d  t o  a m e thodo logy  based  on I l l u s i o n "  ( W h i t t a k e r  1 9 6 2 ) .
Many f a c t o r s  a r e  o p e r a t i n g  when an i n v e s t i g a t o r  t a k e s  t h e  i n i t i a l  s t e p s  
toward t h e  c l a s s i f i c a t i o n  o f  v e g e t a t i o n .  These may i n c l u d e  p e r s o n a l  
c h o i c e  and ju d g m e n t ,  i n t u i t i o n ,  c u l t u r a l  I n f l u e n c e s ,  and v a l u e s  and 
a e s t h e t i c s  ( W h i t t a k e r  1962,  Shlmwell  1 9 7 1 ) .  Given th e  u n r lg o r o u s  
n a t u r e  o f  much v e g e t a t i o n  c l a s s i f i c a t i o n  and t h e  numerous e x t r a n e o u s  
i n f l u e n c e s  n o t e d  a b o v e ,  i t  i s  I m p o s s ib l e  to  d e f i n e  a b s o l u a t e  c r i t e r i a  
f o r  t h e  c o r r e c t n e s s  o f  a  c l a s s i f i c a t i o n  ( W h i t t a k e r  1 9 6 2 ) .  Each 
c l a s s i f i c a t i o n  has  t o  be a n a ly z e d  s e p a r a t e l y  w i t h i n  i t s  own c o n t e x t  
w i t h  due c o n s i d e r a t i o n  g i v e n  t o  t h e  a p p r o p r i a t e n e s s  o f  t h e  sys tem  in  
r e l a t i o n  t o  i t s  o b j e c t i v e s .
Every  c l a s s i f i c a t i o n  s y s t e m ,  by t h e  d e f i n i t i o n  o f  c l a s s i f i c a ­
t i o n ,  s e e k s  t o  d i v i d e  t h e  v e g e t a t i o n  o f  an  a r e a  i n t o  c l a s s e s .  In 
o r d e r  t o  a c c o m p l i s h  t h i s ,  c e r t a i n  c r i t e r i a  m ust  be cho sen  from among
11
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t h e  many p r o p e r t i e s  o f  ecosys tem s*  W h i t t a k e r  (1962) b e l i e v e d  t h a t  
t h e  c r i t e r i a  used to  d e f i n e  t h e  c l a s s e s  should  be e a s i l y  observed  
and o f  maximum s i g n i f i c a n c e  i n  r e l a t i o n  t o  th e  ecosys tem  a s  a whole* 
T h is  l a s t  c h a r a c t e r i s t i c  i s  e s p e c i a l l y  i m p o r t a n t ,  f o r  i t  seems t h a t  
t h e  v e g e t a t i o n  c l a s s e s  must  r e f l e c t  i m p o r t a n t  a s p e c t s  o f  the  r e l a t i o n ­
s h i p  between th e  p l a n t s  and t h e i r  env i ronm en t  in  o r d e r  f o r  th e  system 
t o  be t r u l y  m e a n in g f u l .
The Z u r i c h - M o n t p e l l i e r  School o f  P h y to s o c io lo g y
The Z u r i c h - M o n t p e l l i e r  School o f  p h y to s o c io lo g y  o r i g i n a t e d  in  
s o u th e r n  Europe j u s t  b e f o r e  1910 and c o n t in u e d  t o  grow and f l o u r i s h  
f o r  many y e a r s  a f t e r *  By 1935, t h e  y e a r  o f  the  S i x t h  B o ta n n ic a l  
C ongress ,  the  Z u r i c h - M o n t p e l l i e r  School  cou ld  be d e s c r i b e d  a s  th e  most 
p o s i t i v e  c u r r e n t  p h y t o s o c i o l o g i c a l  schoo l  (Shlmwell  1971)* Many 
w o rk e rs  were  in v o lv ed  and t h e i r  a c t i v i t y  c e n t e r e d  around th o se  c i t i e s  
which  gave t h e  School i t s  name* One o f  i t s  most  p rom inen t  a d h e r e n t s ,  
i n d e e d ,  t h e  man most  commonly a s s o c i a t e d  w i t h  t h e  S ch o o l ,  i s  Braun- 
B l a n q u e t ,  who d id  much o f  h i s  work in  t h e  p l a n t  communit ies  o f  t h e  
Alps*
The Z u r i c h - M o n t p e l l i e r  School  i s  an  example o f  c l a s s i f i c a t i o n  
f o r  i t s  o^m sake* The methodology  was based s t r i c t l y  on t h e  f l o r ­
i s t i c  c o m p o s i t io n  o f  com m uni t ies  (W h i t t a k e r  1962, Shlmwell 1971,
B rau n -B lan q u e t  1932, Poore 1 9 5 5 a ) .  The s p e c i e s  was c o n s id e re d  to  
be t h e  fundam enta l  u n i t  o f  t h e  p l a n t  community* " I n  th e  s p e c i e s  a r e  
embodied c e r t a i n  d e f i n i t e  a d j u s t m e n t s  t o  and demands upon t h e  e n v i r o n ­
ment* Hence t h e  s p e c i e s  have come t o  be r e g a rd e d  a s  co n sp ic u o u s  i n -
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d i c a t o r s  o f  c e r t a i n  c o n d i t i o n s  o f  l i f e "  (B ra u n -B la n q u e t  1 9 3 2 ) .
The i d e a  o f  p l a n t s  a s  i n d i c a t o r s  o f  en v i ro n m e n t  was c e r t a i n l y  n o t  
o r i g i n a l  t o  B r a u n - B la n q u e t ,  b u t  I t  i s  one o f  t h e  most  i m p o r t a n t  co n ­
c e p t s  i n  a l l  o f  v e g e t a t i o n  c l a s s i f i c a t i o n  and i s  s t i l l  h e a v i l y  d e ­
pended up>on t o d a y .  B ra u n -B la n q u e t  b e l i e v e d  t h a t  i t  was i m p o s s i b l e  
t o  d e f i n e  and d e l i m i t  h a b i t a t ^  w i t h o u t  go ing  d i r e c t l y  t o  t h e  v e g e t a ­
t i o n .
The s am pl ing  p r o c e d u re  o f  t h e  Z u r i c h - M o n t p e l l i e r  School  was 
n o t  a t  a l l  r a n d o m iz e d .  Maximum u n i f o r m i t y  and hom ogenei ty  o f  th e  
v e g e t a t i o n  was s o u g h t .  The c h o i c e  o f  sample s i t e  was i n f l u e n c e d  by 
v a r i o u s  s u b j e c t i v e  f a c t o r s :  (1 )  t h e  p h y t o s o c i o l o g i s t * s  p r e l i m i n a r y
i n t e r p r e t a t i o n  o f  t h e  v e g e t a t i o n ,  (2 )  h i s  c o n c e p t i o n s  o f  u n i t s ,  (3)  
h i s  judgm ent  on r e p r e s e n t a t i v e  v e r s u s  a t y p i c a l  s t a n d s ,  and (4 )  h i s  
judgm ent  on s t a b l e  v e r s u s  u n s t a b l e  s t a n d s  (W h i t t a k e r  1 9 6 2 ) .  A f t e r  
a  s u i t a b l e  a r e a  was c h o s e n ,  a  r a t h e r  th o ro u g h  and complex s t a n d  d e ­
s c r i p t i o n  was c a r r i e d  o u t  w h ich  in c lu d e d  a l i s t  o f  a l l  s p e c i e s  p r e s ­
e n t .  Care was t a k e n  n o t  t o  go o u t s i d e  t h e  p r e v i o u s l y  d e f i n e d  u n i fo r m  
a r e a  (P oore  1 9 5 5 a ) .  The n e x t  s t e p  was t h e  c o m p i l a t i o n  o f  t h e  a s s o c i a ­
t i o n  t a b l e .  Th is  i n c l u d e d  th e  s p e c i e s  l i s t s  from a l l  s t a n d s  i n  th e  
a s s o c i a t i o n .  "The g ro u p in g  o f  t h e  l i s t s  from th e  sample p l o t s  i n t o  
a s s o c i a t i o n  t a b l e s  i s  one o f  t h e  most  i m p o r t a n t ,  i f  n o t  t h e  m ost  Im­
p o r t a n t ,  p a r t  o f  t h e  t e c h n i q u e  o f  B rau n -B la n q u e t* s  p l a n t  s o c i o l o g y "
H a b i t a t  may be d e f i n e d  a s  t h e  d w e l l i n g  p l a c e  o f  a conmninlty, i n ­
c l u d i n g  a l l  t h e  o p e r a t i v e  f a c t o r s ,  e x c e p t  c o m p o s i t i o n ,  t h a t  i n ­
f l u e n c e  t h e  p l a n t s  (B ra u n -B la n q u e t  1 9 3 2 ) .
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(Poore  1955a)* From t h e s e  s p e c i e s  l i s t s  t h e  a b s t r a c t  a s s o c i a t i o n  
was e x t r a c t e d *
As B raun-B lanque t  and o t h e r  Z u r i c h - M o n t p e l l i e r  w orke rs  examined 
th e  a s s o c i a t i o n  t a b l e s ,  th e y  sough t  o u t  c h a r a c t e r  s p e c i e s ,  s p e c i e s  
w hich  were  l a r g e l y  c o n f in e d  to  one g ro u p in g  o f  s t a n d s  and c l e a r l y  l e s s  
i m p o r t a n t  to  t h e  r e s t  o f  t h e  sample  m a t e r i a l  ( W h i t t a k e r  1962)» These 
c h a r a c t e r  s p e c i e s  had d i f f e r e n t  d e g r e e s  o f  f i d e l i t y ;  t h a t  i s ,  they  
were  more o r  l e s s  r e s t r i c t e d  t o  one p a r t i c u l a r  p l a n t  a s s o c i a t i o n *  
S p e c ie s  were  d e s c r i b e d  a c c o r d i n g  to  t h e i r  d e g re e  o f  f i d e l i t y *  Ex­
c l u s i v e  s p e c i e s  were  t h o s e  s t r i c t l y  c o n f in e d  t o  o n ly  one a s s o c i a t i o n *  
The e x c l u s i v e  s p e c i e s  p l u s  t h e  n e x t  two c l a s s e s ,  t h e  s e l e c t i v e  and 
p r e f e r e n t i a l  s p e c i e s ,  made up t h e  l a r g e r  g roup  known a s  c h a r a c t e r  
s p e c i e s *
B rau n -B lan q u e t  c o n s id e r e d  f i d e l i t y  t o  be the  most  i m p o r t a n t  
o f  a l l  f l o r i s t i c  c h a r a c t e r s  (Poore  1955a)* S p e c ie s  o f  h igh  f i d e l i t y  
( t h e  to p  t h r e e  f i d e l i t y  c l a s s e s  o r  t h e  c h a r a c t e r  s p e c i e s )  were con­
s i d e r e d  t o  have f i n e  e c o l o g i c a l  a d j u s t m e n t  and to  be o f  v e r y  h ig h  
v a l u e  a s  e c o l o g i c a l  i n d i c a t o r s  (B rau n -B lan q u e t  1 9 3 2 ) .  The u s e  o f  
c h a r a c t e r  s p e c i e s  has  some o b v io u s  r e s t r i c t i o n s *  As Shimwell (1971)  
n o t e d :  "The Im p o r tan ce  o f  e a c h  c h a r a c t e r  s p e c i e s  i s  a lways  r e l a t i v e
and a l l  d e g r e e s  o f  f i d e l i t y  e x i s t ,  most  c h a r a c t e r  s p e c i e s  b e in g  o f  
r e l i a b l e  d i a g n o s t i c  v a l u e  o n l y  w i t h i n  c e r t a i n  g e o g r a p h i c a l  l i m i t s * "
B rau n -B la n q u e t  d id  c o n s i d e r  o t h e r  m easu res  o f  t h e  im por tance  
o f  s p e c i e s ,  b u t  none were g iv en  a s  much w e ig h t  a s  f i d e l i t y *  Stand 
d e s c r i p t i o n s  in c lu d e d  an  index  o f  c o v e r -a b u n d a n c e  and a  s o c i a b i l i t y ^
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r a t i n g  f o r  e a ch  s p e c i e s  on e ac h  p l o t *  B ra u n -B la n q u e t  d e f i n e d  domin­
an ce  a s  the  d e g re e  o f  c o v e r  o f  a  s p e c i e s ,  b u t  b e l i e v e d  i t  was n o t  an  
i m p o r t a n t  p h y t o s o c i o l o g i c a l  c h a r a c t e r i s t i c  (Poore  1 9 5 6 ) .  % e  domin­
a n t s  i n  one conxnunity, a c c o r d i n g  to  B rau n -B la n q u e t ,  may have an 
e f f e c t  on t h e  d i s t r i b u t i o n  and n a t u r e  o f  th e  o t h e r  s p e c i e s ,  b u t  t h i s  
i n f l u e n c e  i s  u n s p e c i f i c ;  t h e  s u b o r d i n a t e  f l o r a  may be found under  
a n o t h e r  dominant  a s  w e l l*
The a s s o c i a t i o n  which  r e s u l t s  from an  e x am in a t io n  o f  t h e  a s ­
s o c i a t i o n  t a b l e s  i s  r e g a rd e d  a s  an a b s t r a c t  u n i t  o r  t y p e  (W h i t t a k e r  
1 9 6 2 ) ,  B rau n -B lan q u e t  w r o te  (1932) t h a t  th e  a s s o c i a t i o n  m ight  be 
th o u g h t  o f  a s  " p i e c e s  o f  v e g e t a t i o n  w i t h  s i m i l a r  co m b in a t io n s  o f  
s p e c i e s "  which " a r e  u n i t e d  i n t o  a b s t r a c t  t y p e s . "  However, t h e  a s ­
s o c i a t i o n  was n o t  an  im ag in a ry  c o n s t r u c t *  "The c o n c e p t  o f  t h e  a s ­
s o c i a t i o n  i n c l u d e s  a t r u e  r e a l i t y ,  namely ,  t h e  c h a r a c t e r i s t i c s  common 
to  t h e  i n d i v i d u a l s  ( s t a n d ^  o f  t h e  a s s o c i a t i o n "  (B rau n -B lan q u e t  1932) .  
I t  i s  i n t e r e s t i n g  to  n o t e  t h a t  t h e  a s s o c i a t i o n  i s  r e c o g n iz e d  p r e v io u s  
to  any k ind  o f  fo rmal  s t u d y ,  which  r e c o g n i t i o n  r e q u i r e s  " •  * * s k i l l ,  
s o c i o l o g i c a l  t r a i n i n g ,  and wide  e x p e r i e n c e "  (B rau n -B lan q u e t  1932)* 
A l th o u g h  th e  a s s o c i a t i o n  i s  b e l i e v e  t o  r e p r e s e n t  an  e c o l o g i c a l  r e a l ­
i t y ,  i t  i s  concerned  more w i t h  a d e s c r i p t i o n  o f  th e  h a b i t a t  than  w i t h  
c a u s a l i t y  (Poore  1956)*
The B ra u n -B lan q u e t  method i s  known f o r  i t s  d i s r e g a r d  o f  su e -
S o c i a b i l i t y  i s  t h e  way a p l a n t  grows i n  r e l a t i o n  to  o t h e r  p l a n t s ,  
i . e . ,  s i n g l y ,  i n  s m a l l  c o l o n i e s ,  i n  g r e a t  c row ds ,  e t c *
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c e s s i o n * ^  Commun!t i e s  a r e  t r e a t e d  a s  a p p a r e n t l y  s t a t i c  and a s s o c i a t i o n s
o c c u r  a t  a l l  l e v e l s  o f  s u c c e s s i o n  (Poore  1 9 5 5 a ) • B raun-B lanque t  sub -
0
s c r i b e d  t o  the  c l i m a t i c  c l im a x  t h e o r y ,  " I n  a c l i m a t i c a l l y  un i fo rm  
r e g i o n  t h e r e  i s  o n ly  one c l i m a t i c a l l y  l i m i t e d  t e r m i n a l  s t a g e ,  o n ly  
one c l im a x "  (B ra u n -B la n q u e t  1 9 3 2 ) ,  However, he a p p a r e n t l y  d id  n o t  
c o n s i d e r  v e g e t a t i o n  dynamics  p e r t i n e n t  to  h i s  c l a s s i f i c a t i o n  s y s te m .  
Numerous c r i t i c i s m s  o f  t h e  methods o f  t h e  Z u r i c h - M o n t p e l l i e r  
School have been made.  I f  no u n i f o r m i t y  can  be found in  the  veg e ­
t a t i o n  o f  an  a r e a ,  t h e  system b r e a k s  down (Poore  1 9 5 5 a ) ,  The i n i t i a l  
r e c o g n i t i o n  o f  a community i s  a m a t t e r  o f  p r a c t i c e  and depends g r e a t l y  
on the  t a l e n t  o f  th e  w orker  (P oore  1 9 5 5 a ) ,  The Daubenmires (1968) 
f e l t  t h a t  i t  i s  unsound to  emphasize  t h e  t o t a l  f l o r i s t i c  l i s t  i n  c l a s s ­
i f i c a t i o n ,  s i n c e  n o t  a l l  s p e c i e s  a r e  o f  e q u a l  im por tance  i n  t h e  com­
m u n i ty ,  Poore (1955a)  d e s c r i b e d  t h e  whole Z u r i c h - M o n t p e l l i e r  p r o c e s s  
o f  c o n s t r u c t i n g  and a n a l y z i n g  a s s o c i a t i o n  t a b l e s  a s  "muddled and 
h a p h a z a r d , "
By f a r  th e  m ost  a t t a c k e d  t e c h n i q u e  i s  t h e  u s e  o f  c h a r a c t e r  
s p e c i e s  and th e  heavy dependence  on f i d e l i t y ,  W h i t t a k e r  (1962) n o ted  
t h a t  c h a r a c t e r  s p e c i e s  c a n n o t  a lw ays  be fo u n d ,  S c a n d in a v ia  i s  o f t e n  
c i t e d  a s  an  a r e a  where  t h i s  i s  t h e  c a s e .  S p e c ie s  w i t h  h ig h  f i d e l i t y
^ S u c c e s s io n  may be d e f i n e d  a s  " t h e  changes  i n  t h e  s t r u c t u r e  and com­
p o s i t i o n  o f  v e g e t a t i o n  w i t h  t im e "  (Shlmwel l  1 9 7 1 ) ,
8 There a r e  numerous d e f i n i t i o n s  o f  t h e  c l i m a x ,  none o f  which i s  com­
p l e t e l y  r i g o r o u s ,  S e l l e c k  (1960a)  o f f e r s  a good d e f i n i t i o n :  c l im ax
communit ies  a r e  t h o s e  which  " ,  ,  ,  r e p r e s e n t  t ime p hases  o f  g r e a t  
s t a b i l i t y  in  which s u c c e s s i o n a l  c a u s e s  c a n n o t  be obse rved  and the  
f u t u r e  c a n n o t  be p r e d i c t e d , "
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a r e  o f t e n  r a r e  s p e c i e s ,  and i t  i s  q u e s t i o n a b l e  w h e th e r  r a r e  s p e c i e s  
shou ld  p la y  such  an i m p o r t a n t  r o l e  i n  t h e  c h a r a c t e r i z a t i o n  o f  p l a n t  
com m uni t ies  ( C u r t i s  1959) ,  I f  t h e  c h a r a c t e r  s p e c i e s  o f  a c e r t a i n  
a s s o c i a t i o n  a r e  s u s p e c t e d  b e f o r e  sam pl ing  s t a r t s ,  t h e r e  e x i s t s  th e  
chance  t h a t  sample p l o t s  may be chosen  b ecause  o f  t h e  p re sen ce  o f  
f a i t h f u l  s p e c i e s  o r  ignored  b e ca u se  o f  t h e i r  a b se n c e  (Poore  1956) .
Or c o n v e r s e l y ,  i f  t h e  c h a r a c t e r  s p e c i e s  a r e  t r u l y  n o t  known, some 
o t h e r  c r i t e r i a  must  be used to  s e l e c t  the  sample s t a n d s .  The p r i ­
mary c r i t e r i o n  i s  homogeneity  which i s  p a r t i a l l y  a r e f l e c t i o n  o f  domin­
ance  and physiognomy.  Thus, t h e  b a s i s  f o r  u n i t  s e l e c t i o n  i s  n o t  the  
b a s i s  f o r  l a t e r  d e s i g n a t i o n .
In  s p i t e  o f  v a r i o u s  s h o r t c o m in g s ,  t h e  Z u r i c h - M o n t p e l l i e r  School 
o f  p l a n t  s o c io l o g y  has  been e x t r e m e ly  I n f l u e n t i a l ,  I t  was th e  f i r s t  
t r u l y  developed  v e g e t a t i o n  c l a s s i f i c a t i o n  system and i t s  t e c h n iq u e s  
a r e  w id e ly  used even t o d a y .  Concepts  and methods used by the  Z u r i c h -  
M o n t p e l l i e r  School which  a p p e a r ,  somet imes  i n  m o d i f ied  form, in  th e  
work o f  Daubenmire and P f i s t e r  i n c l u d e :  (1 )  t h e  u se  o f  f l o r i s t i c
c r i t e r i a  t o  d e l i n e a t e  a s s o c i a t i o n s ,  (2)  a s s o c i a t i o n s  which a r e  r e g a rd e d  
a s  e c o l o g i c a l  r e a l i t i e s ,  (3)  th e  u s e  o f  t h e  v e g e t a t i o n  a s  an i n t e ­
g r a t o r  and e x p r e s s i o n  o f  s i t e  f a c t o r s ,  (4)  emphasis  on homogenei ty  o f  
s tu d y  s i t e s ,  (5) s u b j e c t i v e  s e l e c t i o n  o f  s tu d y  s i t e s ,  and (6)  r e c o g ­
n i t i o n  t h a t  th e  u n d e rg ro w th  i s  d i s t r i b u t e d  In d e p e n d e n t ly  o f  o v e r s t o r y  
d o m in a n t s .
The N o r th e rn  T r a d i t i o n
The N o r th e rn  T r a d i t i o n ,  sometimes c a l l e d  t h e  S can d in av ian
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T r a d i t i o n ,  o r i g i n a t e d  in  t h e  l a t e  1800*s .  I t  i n c lu d e d  many w orke rs  
and s e v e r a l  d i s t i n c t  t r e n d s ;  t h e  Uppsala  School  i s  t h e  most w e l l  
known* The work o f  t h e  n o r t h e r n  p h y t o s o c i o l o g l s t s  tended  t o  be more 
q u a n t i t a t i v e  t h a n  t h a t  o f  th e  Z u r i c h - M o n t p e l l i e r  School* Q uadra t  
s t u d i e s  and q u a n t i t a t i v e  r e s e a r c h  i n t o  th e  n a t u r e  o f  t h e  a s s o c i a t i o n  
were em phas ized .  V e g e t a t i o n  u n i t s  had s h a r p e r  b o u n d a r i e s  t h a t  th o se  
i n  s o u t h e r n  Europe* The co m p o s i t io n  o f  t h e  v a r i o u s  s t r a t a  o r  l a y e r s  
was an  i m p o r t a n t  c o n s i d e r a t i o n  i n  d e f i n i n g  th e  v e g e t a t i o n  u n i t s  (W hit­
t a k e r  1 9 6 2 ) .
Some a u t h o r s  b e l i e v e  t h e  emphasis  on s t r a t a  o r  s y n u s i a  was 
a f u n c t i o n  o f  t h e  n a t u r e  o f  t h e  n o r t h e r n  and m ounta in  v e g e t a t i o n  (Whit­
t a k e r  1 9 6 2 ) .  The o v e r s t o r y  was i n  most  c a s e s  v e r y  s im p le  and u s u a l l y  
c o n ta in e d  o n ly  P icea  a b l e s  and P inus  s y l v e s t r i s  (Daubenmire 1956) .
The physiognomy o f  t h e  v e g e t a t i o n ,  namely an o v e r s t o r y  which was 
u s u a l l y  v e r y  d i s t i n c t  from t h e  u n d e r s t o r y ,  a l s o  encouraged s t r a t i f i ­
c a t i o n *  Lippraaa (1939)  was a s t r o n g  p ro p o n en t  o f  th e  s y n u s i a l  a p ­
proach* He b e l i e v e d  t h a t  s i n g l e  l a y e r s  were  in d e p e n d e n t  o f  each  
o t h e r  and combined i n  a  v a r i a b l e  f a sh io n *  W h i t t a k e r  (1962)  co n cu r re d  
t h a t  " P l a n t  s p e c i e s  which  c h a r a c t e r i z e  u n i t s  o f  d i f f e r e n t  s t r a t a ,  
and hence  t h e s e  u n i t s  t h e m s e lv e s ,  a r e  d i f f e r e n t i a l l y  d i s t r i b u t e d ;  
and th e  s t r a t a !  u n i t s  a r e  i n  t h i s  s e n s e  p a r t i a l l y  indep en d en t* "  The 
s y n u s i a l  a p p ro a ch  t o  c l a s s i f i c a t i o n  i s  g e n e r a l l y  r e c o g n iz e d  a s  sound* 
C o s t i n g  (1956) w r o te  t h a t  t h e  s t r a t a  "* * * c a n n o t  be n e g l e c t e d  In  
any s tu d y  o f  co m m u n i t i e s .  O f te n  an  u n d e r s t a n d i n g  o f  t h e  community 
a s  a whole  i s  p o s s i b l e  o n ly  a f t e r  I n f o r m a t i o n  i s  co m p le te  on t h e
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i n d i v i d u a l  s t r a t a , ' *
S e v e r a l  l a y e r s  were  d e f i n e d  by Arnborg (1 9 6 0 ) ;  f i e l d  l a y e r  
(d w a r f  s h r u b s ,  h e r b s ,  g r a s s e s ,  f e r n s ) ,  bo t tom  l a y e r  ( l i c h e n s ,  mos­
s e s ) ,  t r e e  l a y e r ,  s h ru b  l a y e r ,  and s e e d l i n g  l a y e r .  The u n d e rg ro w th ,  
w h ich  i n c l u d e s  t h e  f i e l d  and bo t tom  l a y e r s ,  was emphasized in  c l a s s i ­
f i c a t i o n ,  Th is  a p p r o a c h  i s  d e fe n d e d  by many a u t h o r s  (Daubenmire 
1956, K a le l a  1960,  Arnborg 1960, K u ja la  1969) on t h e  g rounds  t h a t  t h e  
a r e a  i s  v e r y  poor i n  s p e c i e s ,  t h a t  t h e  u n d e r s t o r y  v e g e t a t i o n  r e a c h e s  
e q u i l i b r i u m  much f a s t e r  a f t e r  d i s t u r b a n c e  th a n  do t h e  t r e e s  ( i n  40 
t o  70 y e a r s  a s  opposed t o  100 to  200 y e a r s ,  a c c o r d i n g  to  K a l e l a ) ,  and 
t h a t  t h e  u n d e rg ro w th  s e r v e s  a s  a more a c c u r a t e  s i t e  i n d i c a t o r  t h a n  do 
th e  t r e e s ,  K u ja la  (1960)  w r o t e î
Some s c h o o l s  o f  t h o u g h t  s e e k  t o  u s e  t h e  t r e e s  a s  t h e  
main b a s i s  f o r  f o r e s t  t y p i n g .  The immediate  r e s u l t  
o f  t h i s  i s  t h a t  i n  t h e  same m ajo r  t y p e  t h e r e  w i l l  be 
in c lu d e d  many d i f f e r e n t  p l a n t  a s s o c i a t i o n s  whose c l o s ­
e s t  c o r r e s p o n d e n t s  c l e a r l y  be long  t o  d i f f e r e n t  major  
ty p e  g r o u p s .
In o r d e r  t o  d e f i n e  t h e  v e g e t a t i o n  u n i t s ,  t h e  N o r th e rn  p h y to -
9
s o c i o l o g i s t s  used t h e  c r i t e r i a  o f  dominance and c o n s ta n c y  r a t h e r  
t h a n  f i d e l i t y  (Poore  1956, W h i t t a k e r  1962,  Shimwell  1 9 7 1 ) ,  This  
was a t  l e a s t  p a r t l y  t h e  r e s u l t  o f  t h e  p a u c i t y  o f  s p e c i e s  and the  w ide  
a m p l i t u d e  o f  t h o s e  s p e c i e s  which  were  p r e s e n t  (W h i t t a k e r  1962) ,
Using th e  c o n c e p t s  o f  s t r a t i f i c a t i o n ,  em phas is  on th e  u n d e r ­
s t o r y ,  c o n s t a n c y ,  and dom inance ,  t h e  N o r th e rn  I n v e s t i g a t o r s  d e f i n e d
9
The c o n s ta n c y  o f  a s p e c i e s  i n  a c e r t a i n  g e o g r a p h i c a l  a r e a  e q u a l s  
th e  p e r c e n t a g e  o f  p l o t s  o f  e q u a l  s i z e  t a k e n  in  t h a t  a r e a  i n  which 
t h a t  s p e c i e s  o c c u r s .  For  example ,  i f  a s p e c i e s  o c c u r r e d  in  e i g h t  
o u t  o f  t e n  p l o t s ,  i t s  c o n s ta n c y  would be 80%,
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t h e  a s s o c i a t i o n »  However,  t h e  c o n c e p t  was s l i g h t l y  d i f f e r e n t  than
t h a t  o f  th e  Z u r i c h - M o n t p e l l i e r  School* The a s s o c i a t i o n  in  th e  n o r t h
was more c o n c r e t e ;  i t  could  be th o u g h t  o f  a s
• • • a complex o f  spec  l e s - c o m b i n a t  io n s  which r e c u r  vrith 
e s p e c i a l  f req u e n c y  in  n a t u r e  and p o s se s s  a coraicon n u c le u s  
o f  s p e c i e s  ( c o n s t a n t s )  a lm o s t  n e v e r  l a c k i n g  and p r e s e n t  
in  more o r  l e s s  d e f i n i t e  q u a n t i t a t i v e  r e l a t i o n s ;  t h i s  com­
p le x  i s  a s  a r u l e  s h a r p l y  bounded in  r e l a t i o n  to  the  s im­
i l a r  s p e c i e s  c o m b in a t io n s  (W h i t t a k e r  1 9 6 2 ) .
One o f  the  e a r l y  and i n f l u e n t i a l  f i g u r e s  in  t h e  Noi; crtern Trad­
i t i o n  i s  C a jan d s r  (1 9 4 9 ) ,  who deve loped  th e  co n cep t  o f  f o r e s t  t y p e s .
I t  i n c o r p o r a t e d  t a To r t h e r n  id ea  o f  th e  a s s o c i a t i o n  and emphasized 
th e  c o r r e l a t i o n  betx-jeen v e g e t a t i o n  and th e  envij. mment.  Sukachev 
(1960) d e s c r i b e d  a f o r e s t  ty p e  as
. • .  a l l  f o r e s t  p l o t s  which  a r e  homogeneous i n  composi­
t i o n  o f  t r e e  s p e c i e s ,  o t h e r  l a y e r s  o f  v e g e t a t i o n ,  f au n a ,  
in  th e  complex o f  e n v i ro n m e n ta l  f a c t o r s  a f f e c t i n g  growth  
( c l i m a t e ,  s o i l ,  h y d r o lo g ie  c o n d i t i o n s ) ,  i n  th e  i n t e r a c t i o n s  
among components  o f  t h e  b iogeocoenose  eco sy s tem .
As a r e s u l t  o f  th e  above c h a r a c t e r i s t i c s ,  t h e  s t a n d s  i n  a f o r e s t  type  
a r e  a l s o  homogeneous in  t h e  p r o c e s s e s  o f  r e s t o r a t i o n ,  s u c c e s s i o n ,  
and t h e  growth o f  t r e e  s p e c i e s .  Arnborg (1960) w ro te  t h a t  '*» « • 
t h e  f o r e s t  ty p es  i n  S c a n d in a v ia  a r e  p l a n t  community ty p e s  but  a r e  a l ­
so based on more o r  l e s s  known c o r r e l a t i n g  e n v i ro n m e n ta l  fea tu re s* * '
And f u r t h e r ,  t h a t  " i t  i s  p o s t u l a t e d  t h a t  f o r e s t  type  c l a s s i f i c a t i o n  
i s  n o t  a m a t t e r  o f  c l a s s i f y i n g  th e  f o r e s t  p l a n t  community bu t  o f  
c l a s s i f y i n g  the  s i t e  t y p e s  w i t h  t h e  a id  o f  th e  v e g e t a t i o n . "  This  em­
p h a s i s  on t h e  f o r e s t  s i t e  i s  c l o s e l y  a s s o c i a t e d  w i t h  t h e  im por tance  
o f  c l a s s i c a l  f o r e s t r y  ^ i n l a n d  and o t h e r  S c an d in a v ian  c o u n t r i e s  (Whit ­
t a k e r  19o2>. C a jande r  (1949) p o s t u l a t e d :  " I n  a l l  p r o b a b i l i t y  i t  i s
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j u s t i f i a b l e  t o  assume t h a t ,  when f o r e s t  t y p e s  a r e  i d e n t i c a l ,  i d e n ­
t i c a l  t r e a t m e n t s  o f  t h e  f o r e s t  w i l l  lead  to  t h e  same r e s u l t s . "
The i n i t i a l  r e c o g n i t i o n  o f  t h e  f o r e s t  type  a p p e a r s  t o  be a s  
s u b j e c t i v e  a s  t h a t  o f  t h e  B raun-B lanque t  a s s o c i a t i o n .
B efo re  d e s c r i p t i o n  o f  f o r e s t  ty p e s  i s  begun, i t  has  t o  be 
a s c e r t a i n e d  by e x c u r s i o n s  i n t o  n a t u r a l  f o r e s t s  o r  f o r e s t s  
v e r g in g  on th e  n a t u r a l ,  which  f o r e s t  v e g e t a t i c m  u n i t s  a r e  
t h e  most dom inant  o r  f r e q u e n t  ones  in  th e  a r e a  in  ques ­
t i o n  (C a jan d e r  1949) .
S e v e r a l  c o n c e p t s  used in  t h e  h a b i t a t  type  sys tem  appeared  in  
t h e  d i s c u s s i o n  o f  t h e  N o r th e rn  T r a d i t i o n .  These i n c l u d e  (1)  t h e  d i v ­
i s i o n  o f  th e  p l a n t  a s s o c i a t i o n  i n t o  s t r a t a  o r  s y n u s i a ,  each  o f  which 
i s  a n a ly ze d  s e p a r a t e l y ,  (2 )  th e  u s e  o f  dominance in  th e  d e f i n i t i o n  
o f  v e g e t a t i o n  u n i t s ,  (3)  emphasis  on th e  i n d i c a t o r  v a lu e  o f  t h e  u n d e r ­
s t o r y ,  and (4)  a s t r o n g  management o r i e n t a t i o n  which s t r e s s e s  t h e  r e ­
l a t i o n s h i p  between v e g e t a t i o n  and s i t e  f a c t o r s .
C lem ents ;  V e g e ta t i o n  a s  a Dynamic System
F .  E. Clements  w i l l  be t h e  l a s t  t h e o r i s t  c o n s id e re d  in  r e l a ­
t i o n  t o  Daubenmire*s h a b i t a t  type  s y s te m .  Working i n  th e  f i r s t  q u a r ­
t e r  o f  th e  t w e n t i e t h  c e n t u r y ,  Clements  fo rm u la ted  h y p o th e se s  c o n c e r n ­
ing th e  v e g e t a t i o n  developm ent  which  had e x t r e m e ly  f a r  r e a c h i n g  i n ­
f lu e n c e *  Many o f  h i s  i d e a s  have been d i s c r e d i t e d  today ( t h e  o r g a n i s -  
mic f o r m a t i o n ,  m onocl imax) ,  b u t  o t h e r s  (em phas is  on s u c c e s s i o n )  a r e  
now a s t a n d a r d  i n c l u s i o n  in  eco lo g y  t e x t s .
Clements  i s  w e l l  known f o r  t h e  c o n f u s i n g  a r r a y  o f  te rms  he 
employed.  He d e v i s e d  a h i e r a r c h y  o f  c l im a x  v e g e t a t i o n  u n i t s  i n  which 
th e  fo rm a t io n  p layed  t h e  key r o l e  (Clements  1 9 2 8 ) .  The fo rm a t io n
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may be d e s c r i b e d  a s
• • • t h e  c l im ax  community o f  a  n a t u r a l  a r e a  i n  which 
t h e  e s s e n t i a l  c l i m a t i c  r e l a t i o n s  a r e  s i m i l a r  o r  i d e n ­
t i c a l .  I t  i s  d e l i m i t e d  by deve lopm en t ,  b u t  t h i s  can be 
t r a c e d  and a n a ly z ed  o n ly  by means o f  physiognomy, f l o r i s -  
t i c ,  and h a b i t a t  (Clements  1 9 2 8 ) .
Thus, a f o rm a t io n  i s  a c l im ax  conmunity whose developm ent  I s  con­
t r o l l e d  by c l i m a t e  and which  o c c u r s  on a u n i fo rm  h a b i t a t *  A s s o c i a ­
t i o n s  were c o n s id e r e d  c l im ax  communit ies  a l s o ,  b u t  t h e  term i s  r e ­
s t r i c t e d  to  .  • t h o se  c l im ax  communit ies  which a r e  a s s o c i a t e d  
r e g i o n a l l y  to  c o n s t i t u t e  t h e  f o r m a t i o n .  .  .  they  a r e  reco g n iz ed  
c h i e f l y  by f l o r i s t i c  d i f f e r e n c e s "  (Clements  1928) .  Clements r e g a rd e d  
th e  fo rm a t io n  as  an  o r g a n i c  e n t i t y .  He c a r r i e d  to  an ex treme the  
a n a lo g y  between th e  p l a n t  community and an i n d i v i d u a l  o rgan ism :
"As an organism th e  fo rm a t io n  a r i s e s ,  g rows,  m a t u r e s ,  and d i e s "  
(Clements  1928) .
The growth p r o c e s s e s  o f  t h e  f o r m a t io n ,  o r  s u c c e s s i o n ,  were 
a n a ly z e d  in  g r e a t  d e t a i l .  "The honor  o f  g r a s p i n g  th e  f u l l  meaning 
o f  th e  dynamics  o f  v e g e t a t i o n  b e lo n g s  t o  th e  N or th  American s c h o l a r s ,  
Cowles and Clements"  (B ra u n -B lan q u e t  1 9 3 2 ) .  A l though  Clements  was 
t h e  f i r s t  to  e x h a u s t i v e l y  d e v e lo p  s u c c e s s i o n a l  c o n c e p t s ,  he was d e f i n ­
i t e l y  n o t  t h e  f i r s t  t o  d i s t i n g u i s h  between c l im ax  and s e r a i  commun­
i t i e s .
As d e s c r i b e d  by C lem en ts ,  th e  p ro c e s s  o f  s u c c e s s i o n  in c lu d ed  
fo u r  e s s e n t i a l  s t a g e s :  i n i t i a t i o n ,  s e l e c t i o n ,  c o n t i n u a t i o n ,  and t e r -
Clements  (1928) h i m s e l f  d i s c u s s e d  t h e  work o f  s e v e r a l  o t h e r  a u t h ­
o r s  who r e c o g n iz e d  v e g e t a t i o n  d e v e lo p m en t .  These in c lu d e d  H u i t ,  
K l i n g e ,  Drude,  Warming, Sch imper ,  Moss, Cowles, and T a n s le y .
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m ln a t lo n *  These s t a g e s  were u n d e r  th e  i n f l u e n c e  o f  f i v e  i n t e r a c t i n g  
p r o c e s s e s ;  d e n u d a t io n  o f  th e  h a b i t a t ,  i n m i g r a t i o n ,  e c e s i s  ( a d j u s t ­
ment t o  e n v i r o n m e n t ) ,  c o m p e t i t i o n ,  and s t a b i l i z a t i o n  (Shimwell 1971) .  
The s u c c e s s i o n  proceded by o r d e r l y  s t e p s  th ro u g h  a number o f  s e r a i  
s t a g e s  and f i n a l l y  t e r m in a t e d  in  t h e  f o r m a t i o n .  Developmental  u n i t s  
a l l  had s p e c i a l  names which were  d i f f e r e n t  from, b u t  r e l a t e d  t o ,  th e  
names o f  t h e  c l im ax  u n i t s .
As was n o ted  above ,  t h e  end p r o d u c t  o f  s u c c e s s i o n ,  t h e  forma­
t i o n ,  was a  c l im ax  community. Clements  b e l i e v e d  t h a t  a l l  the  vege­
t a t i o n  in  one c l i m a t i c  zone would e v e n t u a l l y  c onve rge  i n t o  th e  same 
c l im ax  f o r m a t i o n ,  even though i t  m igh t  a r r i v e  t h e r e  by numerous s u c ­
c e s s i o n a l  pa thw ays .  This  c o n c e p t i o n  o f  th e  n a t u r e  o f  t h e  c l im ax  
i s  r e f e r r e d  t o  a s  t h e  monoclimax th e o ry  (Clements  1 9 2 8 ) .  Clements  
d e s c r i b e d  s e v e r a l  t y p e s  o f  communi t ies  which were c l o s e l y  r e l a t e d  to  
t h e  f o r m a t io n ,  b u t ,  n o t  b e in g  d e te rm in e d  by c l i m a t e ,  were  o n ly  .  . 
a p p a r e n t  c l im ax es  o f  g r e a t e r  o r  l e s s  d u r a t i o n ” (Clements  1928) .
These " a p p a r e n t  c l i m a x e s "  in c lu d ed  t h e  su b c l im ax ,  p r e c l im a x ,  and p o s t ­
c l i m a x .  The subc l im ax  in c lu d e d  a l l  t h o s e  communit ies  held  i n  a pos­
i t i o n  s h o r t  o f  t h e  t r u e  c l i m a t i c  c l im ax  by f o r c e s  such  a s  g r a z i n g ,  
f i r e ,  ed ap h lc  f a c t o r s ,  m i g r a t i o n  b a r r i e r s ,  e t c .  (Clements  1 9 2 8 ) .
P re -  and p o s t - c l i m a x e s  a r e  a n a lo g o u s  t o  what  i s  conmonly r e f e r r e d  to  
today  a s  to p o g ra p h ic  c l i m a x e s .  For example ,  i n  a g iv e n  e l e v a t i o n  zone 
on th e  s i d e  o f  a m o u n ta in ,  C lements  would c o n s i d e r  t h e  s o u th  s lo p e  
community ( d r i e r  th an  t h e  c l i m a t i c  c l im a x )  a s  p r e c l im a x ,  w h i l e  n o r t h  
f a c i n g  s lo p e s  ( w e t t e r  th a n  th e  c l i m a t i c  c l im ax )  would be c o n s id e re d
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p o s te  Umax (Daubenmlre 1968)*
Shimwell  (1971) con tended  t h a t  th e  monoclimax t h e o r y  i s  un­
t e n a b l e .  The f i r s t  m a jo r  a s su m p t io n  o f  t h e  t h e o ry  — t h a t  a l l  t h e  
v e g e t a t i o n  i n  a r e g i o n  c o n v e rg e s  to  t h e  same c l im ax  s t r u c t u r e  - -  i s  
o b v i o u s l y  b e l i e d  by th e  many d e s c r i p t i o n s  o f  e d a p h ic ,  r a i c r o c l i m a t i c ,  
and many o t h e r  t y p e s  o f  c l i m a x e s .  The Daubenmires (1968)  w ro te  t h a t  
e v id e n c e  from th e  n o r t h e r n  Rocky Mountains  does  n o t  s u p p o r t  " C le ­
ments* h y p o t h e s i s  o f  conve rgence  in  t h a t  one ty p e  o f  community r e p ­
r e s e n t s  t h i s  (c l imax J e q u i l i b r i u m  th ro u g h o u t  a m a c r o c l im a t i c  b e l t . "  
The second o b j e c t i o n  to  t h e  monoclimax th e o r y  i s  t h a t  i t  i s  " •  * . 
based upon d i f f e r e n c e s  w i t h i n  i d e n t i t y "  (Shimwell  1971) .  That i s  t o  
s a y ,  t h e r e  a r e  so  many e x c e p t i o n s  to  th e  r u l e  t h a t  a t r u e r  p i c t u r e  o f  
r e a l i t y  i s  o b t a i n e d  i f  t h e  r u l e  i s  d i s c a r d e d .
Tans ley  (1935)  proposed t h a t  t h e  monoclimax th e o ry  be r e j e c t e d  
a s  an e x e r c i z e  i n  s e m a n t i c s  and t h a t  t h e  p o lyc l im ax  th e o ry  be sub­
s t i t u t e d *  A ccord ing  t o  th e  p o ly c l im a x  t h e o r y ,  e n v i ro n m e n ta l  f a c t o r s  
i n  a d d i t i o n  to  c l i m a t e  can  a c t  to  m a i n t a i n  s t a b i l i t y .  Tansley  (1935)  
a rg u ed  t h a t  s e v e r a l  t y p e s  o f  c l im ax  i n  a d d i t i o n  to  t h e  c l i m a t i c  c l i ­
max c o u ld  o cc u r  in  one r e g i o n ;  t h e s e  m ig h t  i n c lu d e  t h e  edaph ic  c l i ­
max, p h y s io g r a p h ic  c l im a x ,  b i o t i c  c l im a x ,  and f i r e  c l imax* S e l l e c k  
(1960a)  w ro te  t h a t  t h e  r i f t  between t h e  p o ly c l im ax  and monoclimax 
t h e o r i e s  r e s t s  n o t  on th e  q u e s t i o n  o f  the  e x i s t e n c e  o f  s t a b l e  commun­
i t i e s ,  b u t  r a t h e r  on t h e  a s su m p t io n  t h a t ,  g iv e n  s u f f i c i e n t  t im e ,  c l i ­
mate  i s  t h e  o v e r a l l  c o n t r o l l i n g  f a c t o r  and on th e  l e n g t h  o f  t ime con­
s i d e r e d  a d eq u a te  f o r  s t a b i l i z a t i o n  t o  o c c u r .
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Daubenmlre i s  an  a d h e r e n t  o f  th e  p o ly c l im ax  p o s i t i o n .  When 
c o n s i d e r i n g  th e  v a r i o u s  c l im ax  a s s o c i a t i o n s  which a r e  i n d i c a t i v e  o f  
t h e  h a b i t a t  t y p e s ,  he makes no d i s t i n c t i o n  be tween th e  v a r i o u s  con­
t r o l l i n g  f a c t o r s  e x c e p t  o c c a s i o n a l l y  t o  c a l l  a t t e n t i o n  to  them 
(Daubenmlre and Daubenmlre 1968,  Daubenmlre 1970) .
A f i n a l  n o te w o r th y  a s p e c t  o f  Clements* v e g e t a t i o n  c l a s s i f i c a t i o n  
scheme i s  h i s  em phas is  on t h e  v a l u e  o f  t h e  h a b i t a t  a s  a b a s i s  f o r  
t h e  r e c o g n i t i o n  and d e l i m i t a t i o n  o f  v e g e t a t i o n  u n i t s .  "As e f f e c t  and 
c a u s e ,  i t  i s  i n e v i t a b l e  t h a t  t h e  u n i t  o f  th e  v e g e t a t i v e  c o v e r in g ,  
th e  f o r m a t i o n ,  sh o u ld  co r re s p o n d  to  t h e  u n i t s  o f  th e  e a r t h ’ s  s u r f a c e ,  
th e  h a b i t a t "  (Clements  1 9 2 8 ) .  S in ce  Clements  r e c o g n iz e d  t h a t  knowledge 
o f  t h e  h a b i t a t  was i n  a r u d im e n ta r y  s t a t e ,  he advoca ted  u s in g  a m u l t i ­
f a c t o r  ap p ro a c h  t o  d e f i n i n g  co m m u n i t ie s .
The a c t u a l  r e c o g n i t i o n  o f  f o rm a t io n s  by means o f  physiognomy, 
o f  f l o r i s t i c ,  and o f  h a b i t a t  has  been t r i e d  r e p e a t e d l y  by 
t h e  u s e  o f  d e t a i l e d  and e x a c t  methods o f  q u a d r a t  and i n s t r u ­
m e n t s .  This  has  a f f o r d e d  e x c l u s i v e  p r o o f  t h a t  no one o f  th e  
t h r e e  v i e w p o in t s  i s  a d e q u a te  a l o n e  o r  p r im ary  (Clements  
1 9 2 8 ) .
As has  a l r e a d y  been s u g g e s t e d ,  a number o f  p o i n t s  i n  Clement-  
s i a n  eco lo g y  have been q u e s t i o n e d .  W h i t t a k e r  (1962) l i s t e d  s e v e r a l  
w e a k n e s se s :  (1)  u s e  o f  t h e  o r g a n i sm a l  a n a lo g y  to  c h a r a c t e r i z e  th e
f o r m a t i o n ,  (2)  th e  monoclimax t h e o r y ,  and (3 )  deve lopm ent  o f  a fo rm al  
sy s tem  o f  c l a s s i f i c a t i o n  based on dynamic r e l a t i o n s  which a r e  some­
t im es  h y p o t h e t i c a l #  However,  t h e s e  s h o r tc o m in g s  do n o t  d e c r e a s e  th e  
v a l u e  o f  Clements* c o n t r i b u t i o n  to  v e g e t a t i o n  s c i e n c e .  Although they  
do n o t  r e c o g n i z e  t h e  monocl imax, Daubenmlre and P f i s t e r  a r e  s i m i l a r  
to  C lements  i n  t h e i r  c o n s i d e r a t i o n  o f  dynamics i n  c l a s s i f i c a t i o n  and
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i n  t h e i r  u s e  o f  th e  c l im ax  as  a s o r t  o f  i n t e g r a t o r  f o r  a l l  t h e  s e r a i
s tages®
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CHAPIER 4
THE BASES FOR DAUBENMIRE»S HABITAT TYPE SYSTEM
A lth o u g h  Daubenmlre a p p l i e d  th e  c o n c e p t s  o f  t h e  h a b i t a t  t y p e
sys tem  i n  many s t u d i e s ,  t h e  formal  e x p o s i t i o n  o f  t h e  sys tem  a p p ea red
i n  1968 i n  F o r e s t  V e g e t a t i o n  o f  E a s t e r n  Washington and N o r th e rn
Idaho (Daubenmlre  and Daubenmlre 1 9 6 8 ) .  The g o a l s  o f  t h i s  s tu d y  were
f o u r f o l d :  (1) t o  r e c o r d  the  s t r u c t u r e  and c o m p o s i t i o n  o f  remnants
o f  v i r g i n  f o r e s t  t h a t  a r e  r a p i d l y  d i s a p p e a r i n g ,  (2) to  p ro v id e  a
c l a s s i f i c a t i o n  o f  t h i s  v e g e t a t i o n  on an ecosys tem  b a s i s ,  (3 )  t o  draw
t o g e t h e r  a v a i l a b l e  i n f o r m a t i o n  on c l i m a t e ,  s o i l s  and animal l i f e
t h a t  can  be c o r r e l a t e d  w i t h  t h e  v e g e t a t i o n ,  and (4)  to  i n c l u d e  enough
a r e a  to  p r o v id e  an  a c c u r a t e  e v a l u a t i o n  o f  g e o g ra p h ic  g r a d i e n t s  i n
v e g e t a t i o n  and prob lems o f  l o c a l  d i f f e r e n t i a t i o n  (Daubenmlre and
Daubenmlre 1968)•
The b a s i c  v e g e t a t i o n  u n i t  o f  t h e  sys tem  i s  t h e  a s s o c i a t i o n .
The a s s o c i a t i o n  may be d e f i n e d  a s
. . .  a l l  c l im ax  s t a n d s  i n  which th e  dom inan ts  o f  t h e  c o r ­
r e s p o n d i n g  l a y e r s  a r e  e s s e n t i a l l y  t h e  same, to  th e  e x t e n t  
t h a t  any d i f f e r e n c e s  i n  c o m p o s i t i o n  a r e  due to chance  d i s ­
s e m i n a t i o n  o r  t o  a t r a n s i t o r y  h i s t o r i c  f a c t o r  r a t h e r  than  
to  a  fundam en ta l  d i s s i m i l a r i t y  in  h a b i t a t  p o t e n t i a l i t i e s  
(Daubenmlre  1 9 6 8 ) .
I t  i s  a « . s u b j e c t i v e  c o n c e p t  based on t h o s e  c h a r a c t e r s  a t  l e a s t
p o t e n t i a l l y  common t o  a l l  t h e  s e p a r a t e  s t a n d s  which r e p r e s e n t  i t ,
and w hich  s e r v e  to  s e p a r a t e  t h e  g roup  from a l l  o t h e r  s tands '*  (Dauben-
27
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m i r e  1 9 6 8 ) ,
A u n io n  i s  a  m a jo r  s u b d i v i s i o n  o f  an a s s o c i a t i o n  which r e ­
a p p e a r s  i n  o t h e r  a s s o c i a t i o n s *  The most  p rom inan t  example i s  t h e  
P a c h i s t i m a  m y r s i n i t e s  u n i o n ,  . a f l o r i a t i c a l l y  r i c h  and morph­
o l o g i c a l l y  d i v e r s e  m i x t u r e  o f  p e r e n n i a l  h e r b s  no one o f  which  domin­
a te s '*  (Daubenmire  and Daubenmlre 1 9 6 8 ) .  I t  i s  e s p e c i a l l y  im p o r t a n t  
i n  t h e  Tsuga h e t e r o p h y l l a  s e r i e s *
The h a b i t a t  type  i t s e l f  i s  c o n s id e r e d  to  be t h e  b a s i c  e c o l o g ­
i c a l  s u b d i v i s i o n  o f  t h e  l a n d s c a p e  (Daubenmire and Daubenmire 1968) .
As t h e  a s s o c i a t i o n  i s  a u n i t  o f  v e g e t a t i o n ,  t h e  h a b i t a t  type i s  
a u n i t  o f  land* "The c o l l e c t i v e  a r e a  which  an a s s o c i a t i o n  o c c u p ie s  
o r  w i l l  come to  occupy  a s  s u c c e s s i o n  advances  i s  c a l l e d  a h a b i t a t  
t y p e "  (Daubenmire  1952)* Thus, to  say  a p i e c e  o f  land  i s  a ponderosa  
p i n e / Sym phor icarpos  a l b u s  h a b i t a t  type  i s  to  say t h a t  t h a t  land  has 
t h e  p o t e n t i a l  to  s u p p o r t  a  c l im ax  a s s o c i a t i o n  o f  ponderosa  p in e  and 
s n o w b e r r y •
A s e r i e s  i s  a l l  t h o s e  h a b i t a t  t y p e s  c h a r a c t e r i z e d  by t h e  same 
c l im a x  t r e e  s p e c i e s *  A phase  i s  a f u r t h e r  s u b d i v i s i o n  o f  a h a b i t a t  
ty p e  based  upon u n d e r s t o r y  s p e c i e s *  Daubenmire r e c o g n iz e d  22 h a b i t a t  
t y p e s  and o n ly  one phase  (Douglas  f i r / C a la m a g r o s t i s  r u b e s c e n s  Arc-  
t o s t a p h y l o s  u v a - u r s i  p h ase )*
V e g e t a t i o n  a s  a D i s c r e t e  V a r i a b l e
The f i r s t  p o s t u l a t e  upon which t h e  h a b i t a t  type system r e s t s  i s  
t h e  d i s c o n t i n u o u s  d i s t r i b u t i o n  o f  v e g e t a t l o n * ^ ^  The f o l l o w i n g  quo te  
from Daubenmire (1966) i l l u s t r a t e s  h i s  b e l i e f  in  the  e x i s t e n c e  o f  r e l a -
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t i v e l y  d i s c r e t e  v e g e t a t i o n  commun!t i e s :
The r e c u r r e n c e  o f  c l o s e l y  s i m i l a r  p l a n t  a s sem b lag es  w her ­
e v e r  t h e  n e t  i n f l u e n c e  o f  c l i m a t e ,  s o i l ,  an im al  and t ime 
f a c t o r s  have p ro v id e d  c l o s e l y  e q u i v a l e n t  en v i ro n m e n ts  was 
e a r l y  r e c o g n i z e d ,  and t h e s e  c o n c r e t e  u n i t s  were combined 
to  form a b s t r a c t  c l a s s e s  and t y p e s ,  each  o f  which  had con­
s i s t e n t  d i s t i n g u i s h i n g  c h a r a c t e r s .
The R o le  o f  t h e  Climax
The c l im a x  i s  a c o r n e r s t o n e  o f  th e  h a b i t a t  type  system* "The 
p h i l o s o p h y  has  been a c c e p te d  t h a t  any b a s i c  s t u d y  o f  a v e g e t a t i o n  
m osa ic  must  b e g in  w i t h  em phas is  on t h e  r e l a t i v e l y  s t a b l e  ( i . e .  c l i ­
max) community"  (Daubenmire  1 9 7 0 ) .  Daubenmire (1968) d e f in e d  c l im ax  
a s  " .  .  .  any a p p a r e n t l y  s e l f - p e r p e t u a t i n g  p h y t o c o e n o s i s ,  o r  f o r  non­
r e p r o d u c i n g  p o p u l a t i o n s  where t h e r e  i s  no e v id e n c e  o f  a p o s s i b l e  s u c ­
c e s s o r . "  As s t a t e d  e a r l i e r ,  b o th  Daubenmire and P f i s t e r  a r e  p r o ­
p o n e n t s  o f  th e  p o ly c l im a x  t h e o r y .
F a c t u a l  e v i d e n c e  s u p p o r t i n g  monoclimax i s  n o n e x i s t e n t ,  
w he reas  some have  shown by p o p u l a t i o n  a n a l y s i s  d a t a  t h a t  
more than  one community type  i n  a r e s t r i c t e d  a r e a  can  show 
c o n c r e t e  e v id e n c e  o f  s e l f - p e r p e t u a t i o n .  On t h i s  b a s i s  
p o ly c l im a x  i s  e a s i l y  d e f i n a b l e  and d e m o n s t r a b le  (Dauben­
m i re  1 9 6 0 ) .
In  d i s t i n g u i s h i n g  th e  v a r i o u s  t y p e s  o f  c l i m a x e s ,  Daubenmlre fo l low ed  
T a n s le y  (Daubenmire and Daubenmire 1 9 6 8 ) .
Daubenmire r e g a r d e d  t h e  c l i m a t i c  c l im ax  a s  th e  i d e a l  r e q u i r ­
in g  m o d e ra te  c o n d i t i o n s  f o r  dev e lo p m en t ,  c o n d i t i o n s  which  a r e  n o t  
o f t e n  o b s e r v e d .  The s t a b l e  com m uni t ies  o f  d e e p ,  n o n s to n y  loams t h a t  
have  g e n t l e  s l o p e ,  a r e  m o d e r a t e ly  w e l l  d r a i n e d ,  and have somewhat
11 For a more co m p le te  d i s c u s s i o n  o f  t h i s  t o p i c  s e e  Chapter  2 .
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a v e r a g e  chem ica l  c h a r a c t e r i s t i c s  a r e  r e f e r r e d  to  a s  c l i m a t i c  c l i ­
maxes (Daubenmire 1956)* A c l im ax  a s s o c i a t i o n  which i s  a c l i m a t i c  
c l im ax  i n  one a r e a  may e x i s t  a s  a  to p o g ra p h ic  c l im ax  i n  a n o t h e r  
(Daubenmire  1968)* P f i s t e r  e t  a l .  (1974) n o ted  th e  d i f f i c u l t y  In 
r e l a t i n g  to  t h e  c l i m a t i c  c l im ax  in  t h e  n o r t h e r n  Rocky M ounta ins :
* 'I t  i s  c o n c e p t u a l l y  d i f f i c u l t  t o  speak  s t r i c t l y  i n  terms o f  c l i m a t i c  
c l im a x e s  f o r  h a b i t a t  t y p e s  in  much o f  t h i s  mounta in  f o r e s t  because  
s t e e p  topography  and ro c k y  s o i l s  a r e  so p reva len t** '
The c l im ax  s e r v e s  s e v e r a l  f u n c t i o n s  i n  the  h a b i t a t  type  sys tem .  
F i r s t ,  i t  a i d s  i n  t h e  i n t e r p r e t a t i o n  o f  d i s t u r b e d  v e g e t a t i o n  (Dauben­
m ire  1956,  Daubenmire and Daubenmire 1 9 6 8 ) .  As soon a s  an  a r e a  i s  
d i s t u r b e d ,  i t  b e g in s  t o  ev o lv e  toward the  c l im ax  (Daubenmire 1956) .
A b a s i c  aim o f  syneco logy  i s  to  p r e d i c t  th e  p o t e n t i a l i t i e s  
o f  d i s t u r b e d  a r e a s  from i n s p e c t i o n  o f  t h e i r  c u r r e n t ,  u s u a l ­
l y  d i s t u r b e d  p l a n t  cover*  To do t h i s ,  any u n i t s  o f  c l a s s ­
i f i c a t i o n  o r  o r d i n a t i o n  must  emphasize  t r e n d s  r a t h e r  than  
t a k e  a s t a t i c  view t h a t  em phas izes  o n ly  c u r r e n t  v e g e t a t i o n  
co m p o s i t io n  (Daubenmire and Daubenmire 1968)*
A second f u n c t i o n  o f  c l im a x  i s  to  c l a r i f y  t h e  v e g e t a t i o n - e n ­
v i ro n m e n t  r e l a t i o n s h i p  and th u s  more s h a r p l y  d e f i n e  t h e  h a b i t a t  type  
b o u n d a r i e s*  "The c h i e f  v a l u e  o f  t h e  [ c l im a x ]  system r e s i d e s  in  
d i r e c t i n g  i n t e r e s t  toward u n d e r s t a n d i n g  th e  r o l e  which en v i ro n m e n ta l  
e l e m e n t s  p l a y  in  d e t e r m in i n g  v e g e t a t i o n  m o sa ic s "  (Daubenmire 1968)* 
A f t e r  c o m p e t i t i v e  e l i m i n a t i o n  has  had t im e  to  work,  th e  v e g e t a t i a i -  
e n v i ro n m e n t  r e l a t i o n s h i p  i s  most  c l e a r  (Daubenmire and Daubenmire 
1968)* The t r e n d  toward c l im ax  I n c l u d e s  (1)  r e p l a c e m e n t  o f  s p e c i e s  
w i t h  s i m i l a r  and broad e c o l o g i c a l  a m p l i t u d e s  by g roups  having  n a r ­
rower  and complementary r e q u i r e m e n t s ,  (2)  i n c r e a s e d  numbers o f  i n t e r -
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s p e c i f i c  d e p e n d e n c i e s ,  and (3 )  i n c r e a s e d  r e g u l a r i t y  o f  f l o r i s t i c  
c o m p o s i t i o n  and s t r u c t u r e  among s t a n d s  r e p r e s e n t i n g  one a s s o c i a t i o n  
(Daubenmire 1 9 6 8 ) .  I t  i s  c l e a r  t h a t  s t a n d s  n e a r  c l im a x  would be 
e a s i e r  to  d e l i n e a t e  th an  th o se  in  t h e  e a r l y  p o r t i o n  o f  t h e  s e r e .
A t h i r d  f u n c t i o n  o f  t h e  c l im ax  i s  t o  c r e a t e  s i m p l i c i t y  and 
o r d e r  o u t  o f  t h e  chaos  o f  a myriad  s u c c e s s i o n a l  s t a g e s  (K a le la  1960,  
Mueller-Dombois  1960,  Daubenmlre 1968, Daubenmire 1 9 5 6 ) .  Dauben­
m ire  (1968) expanded on t h e  i n t e g r a t i v e  f u n c t i o n  o f  t h e  c l im a x :
S in ce  each  p i e c e  o f  d em o n s t ra b ly  s e r a i  v e g e t a t i o n ,  a s  
w e l l  a s  each  d i s c l i m a x ,  can  be r e l a t e d  d y n a m ic a l ly  to  
some one p r im ary  c l im a x ,  a sys tem  based on h a b i t a t  ty p e s  
i s  i n f i n i t e l y  s im p le r  than  one g i v i n g  equa l  w e ig h t  t o  a l l  
d e s c r i b a b l e  ty p e s  o f  p l a n t  c o v e r .
F i n a l l y ,  t h e  c l im ax  i s  r e g a rd e d  a s  th e  b e s t  r e f l e c t i o n  o f  the  
b i o t i c  p o t e n t i a l  o f  th e  s i t e  (Daubenmire I 9 6 0 ) .  P f i s t e r  e t  a l .  (1974) 
w r o t e :  "S in c e  i t  i s  t h e  end r e s u l t  o f  p l a n t  s u c c e s s i o n ,  th e  c l im ax
p l a n t  community r e f l e c t s  th e  most  m ean ing fu l  i n t e g r a t i o n  o f  th e  en­
v i r o n m e n ta l  f a c t o r s  a f f e c t i n g  v e g e t a t i o n . "
S e v e r a l  a u t h o r s  have d e c r i e d  t h e  e x c e s s i v e  emphasis  on c l im ax  
i n  v e g e t a t i o n  c l a s s i f i c a t i o n .  S e l l e c k  (1960a)  d i s c u s s e d  s e v e r a l  
p o s s i b l e  r e a s o n s  f o r  t h e  i n v a l i d i t y  o f  c l im a x  and co n c lu d ed :  "For
p r a c t i c a l  p u rp o se s  i n  f i e l d  e c o lo g y  a c l im ax  a p p e a r s  to  be r a r e l y  
i f  e v e r  a t t a i n e d  and i s  i n f l u e n c e d  by such  a h o s t  o f  n e b u lo u s  f a c t o r s  
t h a t  i t  i s  even q u e s t i o n a b l e  t h e o r e t i c a l l y . "  W h i t t a k e r  (1962) saw 
d an g e r  i n  s tu d y in g  v e g e t a t i o n  " .  • .  i n  te rms o f  what i t  ought  to  
be o r  m ig h t  c o n c e iv a b ly  become, r a t h e r  than  what i t  i s . "  McIntosh 
(1968) c r i t i c i z e d  t h e  u s e  o f  c l im a x  on the  f o l l o w in g  g ro u n d s :  (1)  i t
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i s  d i f f i c u l t  t o  d e t e r m in e  what i s  s t a b l e ,  (2)  i t  i s  d i f f i c u l t  t o  f in d  
examples  o f  t h i s  s t a b l e  community i n  a g iv en  a r e a ,  and (3 )  a c l a s s i f i ­
c a t i o n  based  on th e  c l im ax  l e a v e s  o u t  most o f  th e  v e g e t a t i o n *  Accord­
ing  to  Rowe (1960b) ,  " t h e  c l im ax  c o n c e p t  may have a v a l i d  u se  r e g i o n ­
a l l y ,  i f  g iv e n  a p r e c i s e  meaning in  terms o f  s t r u c t u r e ,  c o m p o s i t io n ,  
and o f  s t a b i l i t y  w i t h i n  t h e  s p e c i f i c  t ime f ramework ."  The r o l e  the  
c l im ax  p l a y s  i n  a c l a s s i f i c a t i o n  sys tem  shou ld  d e f i n i t e l y  depend upon 
th e  g e o g r a p h ic  a r e a  i n  q u e s t i o n *  I f  enough remnants  o f  c l im ax  vege­
t a t i o n  rem ain  to  p r o v id e  a r e p r e s e n t a t i v e  sample o f  a l l  th e  c l im ax  
ty p e s  and i f  d i s t u r b a n c e  i s  n o t  so r e c e n t  and s e v e r e  a s  t o  make i d e n ­
t i f i c a t i o n  o f  th e  p o t e n t i a l  c l im ax  i m p o s s i b l e ,  then  th e  c l imax con­
c e p t  may f u n c t i o n  p ro m in e n t ly  and s u c c e s s f u l l y  i n  c l a s s i f i c a t i o n *
Homogeneity and O th e r  Sampling C o n s i d e r a t i o n s
Gleason (1939) r e c o g n iz e d  how i n d i s p e n s a b l e  homogenei ty  was
to  t h e  r e c o g n i t i o n  o f  p l a n t  com m uni t ie s :
Homogeneity o f  s t r u c t u r e ,  o v e r  a c o n s i d e r a b l e  e x t e n t ,  t e r ­
m ina ted  by d e f i n i t e  l i m i t s ,  a r e  the  t h r e e  fundamenta l  
f e a t u r e s  on which  t h e  community i s  based * * * U n i fo rm i ty ,  
a r e a ,  boundary ,  and d u r a t i o n  a r e  t h e  e s s e n t i a l s  o f  a p l a n t  
community (G leason  1939)*
The b e l i e f  in  t h e  need f o r  homogeneous s t a n d s  t o  s e r v e  a s  a  b a s i s  
f o r  p h y t o s o c i o l o g i c a l  s t u d i e s  i s  w idesp read*  Daubenmire (1966) 
s t a t e d  t h a t  homogenei ty  i s  a b s o l u t e l y  e s s e n t i a l  In  o r d e r  t o  g e t  a 
t r u e  p i c t u r e  o f  v e g e t a t i o n *  " I f  two methods o f  a n a l y s i s  s u p p o r t  d i f ­
f e r e n t  c o n c l u s i o n s ,  one must  a s k  i f  they  a r e  e q u a l l y  v a l i d *  As I  
s e e  i t ,  no sample i s  v a l i d  u n l e s s  i t  i s  drawn from an a r e a  o f  maxi­
mum hom ogenei ty"  (Daubenmire 1966)* A ccord ing  to  Poore (1955b) ,  "Homo-
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g e n e i t y  o f  th e  s t a n d  i s  u n q u e s t i o n a b l y  t h e  b a s i s  o f  p l a n t  sociology.** 
C u r t i s  (1959)  c o n s id e r e d  homogeneity  t o  be t h e  most im p o r t a n t  c r i t e r ­
io n  f o r  s t a n d  s e l e c t i o n .
The c e n t r a l  problem w i t h  homogeneity  i s  i t s  d e t e r m i n a t i o n .
C u r t i s  (1959) d e s c r i b e d  i t  a s  a d i f f i c u l t  c o n c e p t  to  u n d e r s t a n d  and 
employ in  the  f i e l d .  He i n t e r p r e t e d  homogenei ty  a s  hav ing  to  do w i t h  
th e  u n i f o r m i t y  o f  d i s t r i b u t i o n  o f  t h e  s p e c i e s  th ro u g h o u t  th e  a r e a  
sampled and used a  C h i - s q u a r e  homogeneity  s t a t i s t i c  to  q u a n t i f y  i t .  
Daubenmire (1970) a d m i t t e d  t h a t  homogenei ty  i s  a lw ays  r e l a t i v e ,  y e t  
he gave t h i s  d e f i n i t i o n :  **We may d e f i n e  a homogeneous p i e c e  o f  veg e ­
t a t i o n  a s  one i n  which  v a r i a t i o n s  a r e  a t t r i b u t a b l e  t o  chance  r a t h e r  
th a n  to  i n t r i n s i c  h a b i t a t  f a c t o r s . * '  A somewhat more r e a l i s t i c  a pp roach  
i s  p rov ided  by Poore (1955b) ;
I t  would a p p e a r  t h a t  no s a t i s i f a c t o r y  d e f i n i t i o n  o f  homo­
g e n e i t y  has  y e t  been g iv e n  and t h a t  s t a t i s t i c a l  t e c h n iq u e s  
can  o n ly  g iv e  u s  m easu res  o f  t h e  d e g r e e s  o f  o v e r -  o r  u n d e r ­
d i s p e r s i o n  o f  th e  v a r i o u s  s p e c i e s  o f  a community r e l a t i v e  
t o  a  p a r t i c u l a r  q u a d r a t  s i z e  o r  q u a d r a t  s i z e s ,  and w i th  th e  
same q u a d r a t  s i z e  r e l a t i v e  to  each  o t h e r .
I f  t h e r e  i s  no g e n e r a l l y  a c c e p te d  c r i t e r i o n  f o r  a s s e s s i n g  
hom ogene i ty ,  then  th e  s e l e c t i o n  o f  homogeneous s t a n d s  must be t o  some 
e x t e n t  s u b j e c t i v e .  " I t  has  been  s a i d  t h a t  th e  most  Im p o r tan t  d e c i s ­
ion  made by an e c o l o g i s t  i s  t h a t  made when he s to p s  h i s  c a r "  (Ashley 
a s  quo ted  in  C u r t i s  1 9 5 9 ) .  S u b j e c t i v i t y  p e rvades  th e  i n i t i a l  p hases  
o f  many c l a s s i f i c a t i o n s  (P o u l to n  1961, D r i s c o l l  1964, I l l i n g w o r t h  
1960, Daubenmire 1 9 6 2 ) .  "The s y n e c o l o g i s t  must  a lways  d e c id e  J u s t  
what  c o n s t i t u t e s  s e p a r a t e  u n i t s  b e f o r e  he can s t a r t  t o  c l a s s i f y  them" 
(Daubenmire 1 9 6 8 ) .  This  s t a t e m e n t  may n o t  be a s  b l a t a n t l y  a r b i t r a r y
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a s  I t  a p p e a r s *  Poore (1956)  m a i n t a i n s  t h a t  a l l  p l a n t  s o c i o l o g i c a l  
sy s te m s  must  be h i g h l y  s u b j e c t i v e ,  b u t  a s  t h e y  proceed by t r i a l  and 
e r r o r  t h e y  a p p r o x im a te  a  t r u e  d e s c r i p t i o n  o f  t h e  a c t u a l  s t a t e  o f  a f ­
f a i r s *  Daubenmire (1968)  a rgued  t h a t ,  when th e  i n i t i a l  s u b j e c t i v e  
r e c o g n i t i o n  o f  a s s o c i a t i o n s  i s  fo l low ed  by o b j e c t i v e  a n a l y s i s ,  '*• • •
t h e  l a t t e r  tend  to  c o r r e c t  i m p r e s s i o n s  and b r i n g  o u t  s u b t l e  f a c t s  which
a r e  o f  g r e a t  v a l u e  i n  d i s t i n g u i s h i n g  r e l a t e d  comm uni t ies*"
As m ig h t  be e x p e c t e d ,  s y s t e m a t i c  o r  random sam pl ing  p ro c e d u re s  
a r e  a v o id ed  by m ost  c l a s s i f i e r s *  Daubenmire (1968) w r o te  t h a t  most  
s p e c i e s  i n  a community a r e  m arked ly  a g g r e g a t e d ;  t h e r e f o r e ,  random 
sam p l in g  c o u ld  g r o s s l y  o v e r e s t i m a t e  some s p e c i e s  i f  a c l u s t e r  o f  
p l o t s  c o i n c i d e d  w i t h  a f a m i ly  g r o u p .  Some a u t h o r s  a d v i s e  r i g i d  s t r a t ­
i f i c a t i o n  when l o c a t i n g  sample p l o t s  ( P o u l to n  1 961) ,
S in c e  means based on p a r t s  o f  two p o p u l a t i o n s  hav ing  
d i f f e r e n t  p a r a m e t e r s  i n  consequence  o f  env i ronm en t  o r  
h i s t o r y  c o n s t i t u t e s  a m i s r e p r e s e n t a t i o n  o f  f a c t ,  i t  be­
hooves  a n  i n v e s t i g a t o r  to  s t r i v e  f o r  t h e  most  r i g o r o u s  
s t r a t i f i c a t i o n  o f  v e g e t a t i o n  t h a t  the  m a t e r i a l  and h i s  
o b s e r v a t i o n a l  a c t i v i t y  p e r m i t  (Daubenmire 1968) ,
When c o l l e c t i n g  th e  d a t a  f o r  t h e  f o r m u l a t i o n  o f  th e  h a b i t a t  
ty p e  s y s t e m ,  th e  Daubenmires  fo l low ed  th e  p r i n c i p l e s  o f  s t r a t i f i c a ­
t i o n  and maximum homogeneity* S ix  s t a n d s  o f  each  a s s o c i a t i o n  were 
a n a l y z e d ;  i n  each  s t a n d  a 15 by 25 m e te r  r e c t a n g l e  was l a i d  o u t  in  a 
c a r e f u l l y  s e l e c t e d  s i t e  p a r a l l e l  to th e  c o n to u r  to  m in im ize  any d i v ­
e r s i t y  due to  e l e v a t i o n a l  change  (Daubenmire and Daubenmire 1968)* 
P f i s t e r  e t  a l*  (1974)  a t t e m p te d  to i n t r o d u c e  a d e g r e e  o f  o b j e c t i v i t y  
i n t o  h i s  sam pl ing  p ro c e d u re *  A l th o u g h  t h e  e n t i r e  s t a n d  to be sampled 
had to  be " r e p r e s e n t a t i v e ,  homogeneous, and r e l a t i v e l y  m a t u r e , "  the
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e x a c t  l o c a t i o n  o f  t h e  p l o t  was chosen  by p ac ing  a p r e s e t  d i s t a n c e
i n t o  t h e  s ta n d  from th e  road*
M cIntosh  (1967)  c r i t i c i z e d  th e  s u b j e c t i v e  s e l e c t i o n  o f  s t a n d s :
S e l e c t i o n  o f  s t a n d s  to  f i t  an  a p r i o r i  n o t i o n  o f  community 
t y p e  does  n o t  c o n s t i t u t e  e v id e n c e  t h a t  v e g e t a t i o n  c o n s i s t s  
o f  such types*  • * A s s e r t i o n  t h a t  such  c h o ic e s  a r e  j u s t i ­
f i e d  by th e  f a c t  t h a t  they  r e p r e s e n t  homogeneous, s t a b l e ,  
c l im a x ,  o r  more f r e q u e n t  communit ies  a s  a g a i n s t  t h e  r e s t  
o f  t h e  a r e a  i n  which  th e  communit ies  a r e  presumably h e t e r o ­
g en eo u s ,  m ixed ,  u n s t a b l e ,  s e r a i ,  f r a g m e n ta r y ,  and l e s s  f r e ­
q u en t  a r e  n o t  s a t i s f a c t o r y  i n  th e  ab se n c e  o f  e v id en ce  t h a t  
t h e  s e l e c t e d  a r e a s  do in  f a c t  f u l f i l l  t h e  c r i t e r i a *
Th is  i s  a  c r i t i c i s m  which  i s  v e ry  d i f f i c u l t  to  c o u n te r*  The o n ly  
way in  which  th e  c l a s s i f i e r s  can  j u s t i f y  t h e i r  u se  o f  s u b j e c t i v e  and 
u n d e f i n a b l e  c o n c e p t s  su c h  a s  homogenei ty  I s  by p rov ing  t h a t  th e  
c l a s s i f i c a t i o n s  they  g e n e r a t e  a r e  indeed e c o l o g i c a l l y  sound and r e ­
f l e c t i v e  o f  e n v i ro n m e n ta l  f a c t o r s *
The S y n u s i a l  Approach
Daubenmire (1969)  b e l i e v e d  t h a t  i n  o r d e r  t o  a c h i e v e  an  eco ­
l o g i c a l l y  o r i e n t e d  c l a s s i f i c a t i o n ,  "* • * one in  which  th e  e f f e c t s  
o f  c l i m a t e  and s o i l  a r e  r e f l e c t e d  c r i t i c a l l y  in  t h e  outcome o f  compe­
t i t i o n , ” i t  i s  n e c e s s a r y  t o  emphasize  t h e  c h a r a c t e r  o f  b o th  t r e e s  
and ground v e g e t a t i o n  a t  c l i m a x .  A s y n u s i a  may be d e f in e d  a s  ” * • * 
a p o p u l a t i o n  o f  one s p e c i e s  o r  o f  s e v e r a l  s p e c i e s  t h a t  a r e  c l o s e l y  
s i m i l a r  i n  eco logy  as  i n d i c a t e d  by s i m i l a r i t y  o f  l o c a l  en v i ro n m e n ta l  
a m p l i t u d e ,  pheno logy ,  and f r e q u e n t l y  by s i m i l a r i t y  o f  l i f e  form a s  
w e l l ” (Daubenmire 1952)*
D au b en m ire 's  a p p ro ach  to  s y n u s i a e  i s  t o  a n a ly z e  the  t r e e s  and 
u n d e rg ro w th  s e p a r a t e l y  an d ,  by combining c e r t a i n  c h a r a c t e r i s t i c s  o f
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e a c h ,  t o  th u s  a r r i v e  a t  the  a s s o c i a t i o n .  In o r d e r  f o r  t h i s  method 
to  be v a l i d ,  t h e  t r e e s  and th e  u nderg row th  must  be d i s t r i b u t e d  i n d e ­
p e n d e n t l y  o f  each  o t h e r .  The Daubenmires  (1968)  a s s e r t e d  t h a t  t h i s  
i s  indeed  t r u e :  " I n  t h e  n o r t h e r n  R o c k ie s ,  f o r e s t  o v e r s t o r y  and u n d e r ­
g row th  occupy the  land  i n d e p e n d e n t l y . "  S uppor t  f o r  t h i s  v iew p o in t  
i s  w id esp rea d  in  t h e  l i t e r a t u r e .  W h i t t a k e r  (1962)  l i s t e d  f i v e  c a t e ­
g o r i e s  o f  dynamic r e l a t i o n s  which  may o cc u r  between s p e c i e s !  (1 )  
f u l l  dynamic a s s o c i a t i o n ,  (2)  p a r t i a l  dynamic a s s o c i a t i o n ,  (3)  I n ­
d i f f e r e n c e ,  (4)  p a r t i a l  dynamic d i s s o c i a t i o n  ( c o m p e t i t i o n )  and (5) 
f u l l  dynamic d i s s o c i a t i o n .  A ccord ing  to W h i t t a k e r ,  t h e  h e rb s  on t h e  
f o r e s t  f l o o r  and t h e  t r e e s  f a l l  i n t o  th e  i n d i f f e r e n c e  c a t e g o r y .  
Lippmaa (1939) t r a c e d  one l a y e r  community o f  f o r b s  and g r a s s e s  a l l  
a c r o s s  E u r a s i a  and n o ted  t h a t  " t h e  p r o t e c t i n g  t r e e  l a y e r  may be v e ry  
d i f f e r e n t  i n  d i f f e r e n t  c o u n t r i e s . "  I n f e r i o r  l a y e r s  may depend on 
s u p e r i o r  ones  f o r  m o d e ra t io n  and a m e l i o r a t i o n  o f  th e  e nv i ronm en t ,  b u t  
th ey  a r e  n o t  d ep en d e n t  upon any t r e e  s p e c i e s  i n  p a r t i c u l a r  (Cain  
1936,  Daubemtnire 1968) .  In  o t h e r  c a s e s ,  s y n u s i a e  which  o ccu r  a s  i n ­
f e r i o r  l a y e r s  i n  one community may o c c u r  i n  o t h e r s  a s  t h e  s u p e r i o r  
l a y e r  o r  may o c cu r  c o m p le t e ly  a l o n e  (Ca in  1936) .  Poore (1955b)  con­
c lu d ed  a f t e r  i n v e s t i g a t i n g  a S c o t t i s h  woodland :
The ground f l o r a  v a r i e s  in d e p e n d e n t ly  o f  any v a r i a t i o n  in  
t h e  c o m p o s i t io n  o f  t h e  t r e e  l a y e r ,  a l t h o u g h  o f  c o u r s e  i t  
i s  d ep en d en t  on t h e  p resence  o f  some s o r t  o f  co v e r  f o r  
t h e  m a in ten an ce  o f  a m o i s t ,  shaded m i c r o c l i m a t e ,  f o r  
p r o t e c t i o n  from e x c e s s i v e  e r o s i o n ,  and f o r  the p a r t i c u l a r  
c o n d i t i o n  o f  a t  l e a s t  th e  d e e p e r  s o i l s .
In t h e  h a b i t a t  type  sys tem  n e i t h e r  l a y e r  i s  d i s r e g a r d e d ,  a l ­
though  th e  t r e e s  r e c e i v e  more w e i g h t .
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A lthough  s y n u s i a e  o r  l a y e r s  m e r i t  s e p a r a t e  c o n s i d e r a t i o n  
b e c a u s e  o f  t h e i r  s h a r p  d i f f e r e n c e s  i n  l i f e - f o r m ,  phenology ,  
m ic ro e n v i ro n m e n ta l  r e q u i r e m e n t s  and i n f l u e n c e ,  t h e r e  a r e  so 
many i n t e r r e l a t i o n s h i p s  among s u b d i v i s i o n s  o f  t h e  phyto­
c o e n o s i s  t h a t  they  can  s c a r c e l y  be c o n s id e re d  o t h e r  than  a s  
components  o f  a l a r g e r  e n t i t y  (Daubenmire 1968) .
When d e v e lo p in g  th e  e c o l o g i c a l  r a m i f i c a t i o n s  o f  t h e  h a b i t a t  
type  sy s te m ,  Daubenmire assumed t h a t  th e  v a r i o u s  l a y e r s  r e f l e c t  d i f ­
f e r e n t  c h a r a c t e r i s t i c s  o f  t h e i r  en v i ro n m e n t .
S u p e r f i c i a l l y  t h e s e  g ro u p s  ( l a y e r ^  I n h a b i t  t h e  same g e n e r ­
a l  env i ronm en t  b u t  a c t u a l l y  they  l i v e  i n  w e l l - d e f i n e d  s e c ­
t o r s  o f  i t ,  t h e  d e m a rc a t io n  b e ing  tem pora l  o r  s p a t i a l ,  o r  
b o t h .  To mix a l l  t h e s e  g r o u p s ,  a s  i n  a s i n g l e  a l p h a b e t i c  
l i s t ,  i s  t o  o b s c u re  a g r e a t  amount o f  fundamenta l  é c o lo g ie  
d i v e r s i t y  w i t h i n  t h e  community a s  a whole  (Daubenmire 1 968) .
The t r e e  s t r a t u m  i s  more c l o s e l y  r e l a t e d  t o  m ac ro c l im a te  (Daubenmlre 
and Daubenmlre 1968) ,  w h i l e  t h e  underg row th  i s  more r e s p o n s i v e  to  
t h e  s o i l  and m i c r o c l i m a t e  ( K a l e l a  1960, Daubenmire and Daubenmire 
1 9 6 8 ) .  Because o f  t h e i r  r e f l e c t i o n  o f  m a c r o c l im a te ,  more emphasis  
i s  g iv e n  t o  t h e  t r e e s .  T h is  i s  t h e  " .  .  • o n ly  a l t e r n a t i v e  t h a t  
l e a d s  t o  a  com prehensive  c l l m a t e - v e g e t a t i o n - s o i l s  c l a s s i f i c a t i o n "  
(Daubenmire  and Daubenmire 1 9 6 8 ) ,  The t r e e s  a r e  more a f f e c t e d  by 
i n t r i n s i c  c l i m a t i c  f a c t o r s  t h an  i s  t h e  u nderg row th  s i n c e  t h e  u n d e r ­
g row th  l i v e s  i n  a m ic ro e n v iro n m en t  (Daubenmire 1952) .  However, th e  
a rgum en ts  t h a t  t h e  u n d e rg ro w th  i s  i n s i g n i f i c a n t  because  t h e  t r e e s  
have d e e p e r  r o o t s  o r  a c c e s s  t o  more s o i l  n u t r i e n t s  a r e  n o t  t r u e  
(Daubenmire  1952, K r u j a l a  1 9 6 0 ) .
The u se  o f  more than  one l a y e r  has  d e f i n i t e  a d v a n ta g e s  in  
c l a s s i f i c a t i o n .  One f r e q u e n t l y  c i t e d  ad v a n ta g e  i s  t h e  r a p i d  r a t e  o f  
r e c o v e r y  o f  th e  underg row th  a f t e r  d i s t u r b a n c e  (Daubenmire and Dauben­
m i re  1968, K r u ja l a  1960, P f i s t e r  e t  a l .  1974, I l l i n g w o r t h  1960) .  Ac-
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c o r d i n g  to  P f i s t e r  e t  a l .  ( 1 9 7 4 ) ,  "Undergrowth  s u c c e s s i o n a l  t r e n d s  toward 
c l im a x  u s u a l l y  a p p e a r  t o  p r o g r e s s  more r a p i d l y  than  th o se  i n  th e  t r e e  
l a y e r ,  i . e . ,  t h e  u n d e rg ro w th  s p e c i e s  c o m p o s i t i o n  a p p e a r s  t o  r e a c h  a 
r e l a t i v e l y  s t a b l e  c o n d i t i o n  soon a f t e r  t h e  c o n i f e r o u s  canopy c l o s e s . "  
I l l i n g w o r t h  ( I9 6 0 )  p o in t e d  o u t  t h e  p r a c t i c a l  a s p e c t s :  "The p r a c t i c a l
v a l u e  o f  an  e c o l o g i c a l  c l a s s i f i c a t i o n  i s  g r e a t l y  enhanced i f  th e  
s i t e  ty p e  can  be i d e n t i f i e d  a f t e r  a m ajor  d i s t u r b a n c e  such  a s  lo g g in g  
o r  f i r e . "  An a d d i t i o n a l  a d v a n ta g e  in  i n c l u d i n g  unde rg ro w th  i n  a 
c l a s s i f i c a t i o n  i s  t h a t  t h e  e c o l o g i c a l  a m p l i t u d e  o f  some unde rg ro w th  
s p e c i e s  may be n a r ro w e r  th an  t h a t  o f  t h e  t r e e s ,  s o  t h a t  a  c l a s s i f i c a ­
t i o n  r e s u l t i n g  from t h e  c o m b in a t io n  o f  th e  two w i l l  r e s u l t  in  a more 
e x a c t  d e f i n i t i o n  o f  t h e  ty p es  (Mueller-Dombois  1 9 6 4 ) .
There  seems to  be v e r y  l i t t l e  e v id e n c e  to  r e p u d i a t e  t h e  s y n u s ­
i a l  a p p r o a c h .  Systems which  ig n o re  c e r t a i n  l a y e r s  c o m p le t e ly  ( c e r ­
t a i n  S c a n d in a v ia n  c l a s s i f i c a t i o n s )  o r  which  t a k e  no co g n iz a n c e  o f  
l a y e r s  a t  a l l  ( Z u r i c h - M o n t p e l l i e r )  have been c r i t i c i z e d  f o r  t h e s e  
p r a c t i c e s .  Only one a u t h o r  among th o s e  su rveyed  c la im ed  a  d ep e n d e n t  
r e l a t i o n s h i p  be tween t h e  u n d e rg ro w th  and s p e c i f i c  dom inan t  t r e e s :
The i n t e r a c t i o n s  o f  t h i s  t i n y  g roup  o f  p l a n t s  ^ h e  12 to  15 
dom inan t  t r e e  s p e c i e s  found in  Wisconsin]  w i t h  t h e  g e n e r a l  
c l i m a t e  and th e  r e g i o n a l  s o i l  g ro u p s  p ro d u ces  a s e r i e s  o f  
m ic ro e n v i ro n m e n t s  which d i f f e r  a c c o r d i n g  to  t h e  b i o l o g i c a l  
c h a r a c t e r  o f  t h e  d o m in a n t s .  Most o f  th e  rem a in in g  s p e c i e s  
o f  t h e  f l o r a  must  grow in  t h e s e  m o d i f ied  c o n d i t i o n s  and 
t h e y  tend to  be s o r t e d  o u t  in  g ro u p s  a l i g n e d  w i t h  the  p a r ­
t i c u l a r  dominant  conce rned  ( C u r t i s  1 959) .
P o o r e ' s  (1956) c a u t i o n a r y  n o t e  on th e  u s e  o f  s y n u s i a  i s  an 
a p p r o p r i a t e  summary :
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A lth o u g h  t h e  main argument  i n  f a v o r  o f  th e  s y n u s i a  i s  
t h a t  i t  grows i n  a more u n i fo rm  h a b i t a t  than  th e  phyto-  
c o e n o s e ,  t h i s  u n i f o r m i t y  i s  o n ly  r e l a t i v e ;  and t h e  s e a r c h  
f o r  a  p e r f e c t  b a s i c  u n i t  f o r  p l a n t  s o c io lo g y  i s  i l l u s o r y .
I n d i c a t o r  S p e c ie s
Through t h e  u s e  o f  i n d i c a t o r  s p e c i e s ,  Daubenmire so u g h t  to
c h a r a c t e r i z e  th e  b i o t i c  p o t e n t i a l  o f  a  p i e c e  o f  l a n d ,  t h e  h a b i t a t
t y p e .  Thus an  i n d i c a t o r  s p e c i e s  in  t h e  c o n t e x t  o f  t h e  h a b i t a t  ty p e
sys tem  may be th o u g h t  o f  a s  a s p e c i e s  i n d i c a t i v e  o f  h a b i t a t  p o t e n t i a l .
An o b v io u s  a l t e r n a t i v e  p r o c e d u re  i s  t h e  p o s s i b i l i t y  o f  m easur ing  the
h a b i t a t  f a c t o r s  d i r e c t l y .  Our a b i l i t y  to  a c c u r a t e l y  measure  s i t e
f a c t o r s  has  i n c r e a s e d  g r e a t l y ,  b u t  the  f o l l o w in g  s t a t e m e n t  made i n
1877 i s  s t i l l  a p p l i c a b l e :
The most  r e l i a b l e  n a t u r a l  i n d i c a t i o n s  o f  th e  a g r i c u l t u r a l  
c a p a b i l i t i e s  o f  a  d i s t r i c t  a r e  t o  be found in  i t s  n a t i v e  
v e g e t a t i o n .  .  .  The n a t u r a l  v e g e t a t i o n  may be r eg a rd ed  
a s  the  n a t u r a l  c o r r e l a t i o n  o f  s o i l ,  c l i m a t e ,  topography ,  
d r a i n a g e ,  and u n d e r l y i n g  f o rm a t io n s  and t h e i r  e f f e c t  upon 
i t .  To d e t e r m in e  th e  e x a c t  c h a r a c t e r  o f  each  o f  t h e s e  a g e n ­
c i e s  in d e p e n d e n t ly  i s  a  work o f  no l i t t l e  d i f f i c u l t y ,  and 
t h e n  to  compare and combine t h e i r  r e s p e c t i v e  i n f l u e n c e s  up­
on v e g e t a t i o n  p r e s e n t s  v e r y  g r e a t  a d d i t i o n a l  d i f f i c u l t y  
(Chamberl in  a s  quoted  in  C u r t i s  1 9 5 9 ) .
A t tem p ts  to  a c c o u n t  f o r  g e n e t i c  v a r i a t i o n  a r e  a  modern example 
o f  t h e  d i f f i c u l t y  i n  c o r r e l a t i n g  a b i o t i c  p a ra m e te r s  and p l a n t  com­
m uni ty  c h a r a c t e r i s t i c s .  The a s su m p t io n  i s  commonly made t h a t  g e n e t i c  
v a r i a t i o n  i s  t h e  r e s u l t  o f  e n v i ro n m e n ta l  d i f f e r e n c e s  (Howe, p e r s o n a l  
c o m m u n ic a t io n ) .  However,  a f t e r  m easu r in g  s o i l ,  e l e v a t i o n ,  and c l i ­
m a t i c  p a r a m e t e r s ,  t h e  g e n e t i c i s t s  were u n a b le  to  i d e n t i f y  which i n ­
f l u e n c e s  accoun ted  f o r  t h e  d i f f e r e n t i a l  r e s p o n s e s  o f  t h e  p l a n t s .  The 
c o n c l u s i o n  i s  t h a t ,  a t  l e a s t  i n  t h i s  c a s e ,  g e n e t i c i s t s  a r e  poor quan-
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t l f i e r s  o f  I n t e g r a t e d  e n v i r o n m e n ta l  f a c t o r s *  The b a s i c  d i f f i c u l t y  
i n  u s i n g  d i r e c t  m e asu re s  o f  s i t e  f a c t o r s  t o  e s t i m a t e  s i t e  p o t e n t i a l  
i s  t h a t  i t  i s  i m p o s s i b l e  t o  compare i n s t r u m e n t a l  r e a d i n g s  to  th e  
v e g e t a l  r e s p o n s e  t o  t h e  s i t e  f a c t o r  (C a ja n d e r  1 9 4 9 ) .
I n t e r a c t i o n  be tween f a c t o r s ,  o r  f a c t o r  c o m p e n s a t io n ,  must  a l s o  
be c o n s id e r e d *  Daubenmire (1968)  remarked t h a t  a  s i n g l e  h a b i t a t  
ty p e  may be d e m o n s t r a b l y  v a r i a b l e  t h ro u g h o u t  i t s  g e o g ra p h ic  r a n g e  as  t o  
b o t h  c l i m a t e  and s o i l ,  b u t ,  s i n c e  f a c t o r  com p en sa t io n  i s  o c c u r r i n g ,  
t h e  e c o l o g i c a l  sum o f  a l l  v a r i a t i o n  i n  c l i m a t e  and s o i l  r em a in s  e s s e n ­
t i a l l y  t h e  same th ro u g h o u t*
W hile  t h e  c a s e  seems good f o r  g i v i n g  en v i ro n m e n t  more 
e m p h a s i s ,  t h e r e  i s  a l s o  s o l i d  e v id e n c e  t h a t  i t  c a n n o t  
be g iv e n  f i r s t  p l a c e  in  c l a s s i f i c a t i o n ;  f o r  man l a c k s  
an  a b i l i t y  t o  p r e d i c t  t h e  n a t u r e  o f  v e g e t a t i o n  from a 
g i v e n  s e t  o f  e n v i r o n m e n ta l  d a t a ,  e x c e p t  i n  such  a broad 
manner a s  t o  be o f  l i t t l e  u se  (Daubenmire I960)*
Many i n v e s t i g a t o r s  a v o id  t h e  d i f f i c u l t i e s  i n h e r e n t  in  d i r e c t
m o n i t o r i n g  o f  s i t e  f a c t o r s  by u s in g  t h e  v e g e t a t i o n  to  i n d i c a t e  t h e
s i t e  p o t e n t i a l  ( P f i s t e r  e t  a l *  1974, Poore  1956,  B ra u n -B la n q u e t  1932,
D r i s c o l l  1964,  U . S . F . S .  1933)* M cIn tosh  (1967)  summed up:
V e g e t a t i o n  r e s p o n d s  t o  changes  i n  t h e  e n v i ro n m en t  by 
changes  i n  t h e  q u a l i t a t i v e  and q u a n t i t a t i v e  c h a r a c t e r ­
i s t i c s  o f  s p e c i e s  p o p u l a t i o n s  and in  s p e c i e s  c o m pos i t ion*
T h e se ,  o f  c o u r s e ,  a r e  t h e  p re m ise s  f o r  t h e  u se  o f  s p e c i e s  
a s  i n d i c a t o r s *
A f t e r  t h e  d e c i s i o n  has  been made t o  d e f i n e  t h e  v e g e t a t i o n  
u n i t s  by means o f  i n d i c a t o r  s p e c i e s ,  i t  i s  n e c e s s a r y  t o  d e t e r m in e  which  
s p e c i e s  make good i n d i c a t o r s *  "Each s p e c i e s  o f  t h e  l a n d s c a p e  b i o t a  
may have i n d i c a t o r  s i g n i f i c a n c e  i n  r e l a t i o n  t o  a g iv en  h a b i t a t  by 
v i r t u e  o f  i t s  p r e s e n c e  and im p o r ta n c e  t h e r e  o r  o f  i t s  a b s e n c e "  (Whit-
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t a k e r  1 9 6 2 ) ,  Some a u t h o r s  u rg e  t h a t  e v e ry  s p e c i e s  in  t h e  s tan d  be 
g i v e n  e q u a l  w e ig h t  in  d e f i n i n g  th e  v e g e t a t i o n  u n i t  (B raun-B lanque t  
1932, K a l e l a  I 9 6 0 ) .  The Daubenmires  (1968) do n o t  a g r e e  w i t h  t h i s  
v i e w .  They m a i n t a i n  t h a t  n o t  a l l  s p e c i e s  a r e  e q u a l l y  u s e f u l  in  e c o ­
sys tem  c l a s s i f i c a t i o n  and t h a t  sm al l  f l o r i s t i c  d i f f e r e n c e s  between 
s t a n d s  a r e  i m p o r t a n t  i f  they  a r e  r e g u l a r l y  a s s o c i a t e d  w i t h  the  same 
c h a r a c t e r i s t i c s  o f  t h e  e n v i ro n m e n t .
M cIntosh  (1967) i s  in  f a v o r  o f  g roups  o f  s p e c i e s :
In g e n e r a l ,  m u l t i p l e  s p e c i e s  c o m b in a t io n s  a r e  p r e f e r a b l e  
a s  a b a s i s  o f  i n d i c a t i o n  b ecause  t h e  e c o l o g i c a l  optima 
and a m p l i tu d e  o f  a s p e c i e s  a r e  commonly in f l u e n c e d  by 
o t h e r  s p e c i e s  and th e  com b in a t io n  makes a b e t t e r  i n d i c a t o r  
o f  t h e  h a b i t a t  complex th an  a s i n g l e  i n d i v i d u a l  s p e c i e s .
S p e c ie s  w i t h  na r row  a m p l i t u d e s  o f  t o l e r a n c e  a r e  commonly 
p r e f e r r e d ,
Accord ing  to  Daubenmire ( 1 9 6 8 ) ,  when two o r  more s p e c i e s  e x h i b i t  
s i m i l a r  p a t t e r n s ,  " ,  ,  ,  one may e x p e c t  i n t r i n s i c  d i f f e r e n c e s  in  
e n v i ro n m e n t  even where none i s  a p p a r e n t , "
In a d d i t i o n  to  th e  q u e s t i o n  o f  how many i n d i c a t o r  s p e c i e s  to  
u s e ,  t h e  n a t u r e  o f  t h e  i n d i c a t o r  s p e c i e s  must  be c o n s i d e r e d .  The 
i n d i c a t o r  p l a n t s  m ig h t  be c o n s t a n t s ,  f a i t h f u l  s p e c i e s ,  o r  d o m in an ts .
I t  may be t h a t  none o f  t h e  above i s  b e s t  and t h a t  l o c a l  c o n d i t i o n s  
w i l l  d i c t a t e  s u i t a b l e  c r i t e r i a  f o r  s e l e c t i n g  I n d i c a t o r  s p e c i e s .  As 
w i l l  be s een  in  th e  n e x t  s e c t i o n ,  t h e  Daubenmires (1968)  chose  dom­
in a n c e  t o  be th e  e s s e n t i a l  c h a r a c t e r i s t i c  f o r  t h e i r  i n d i c a t o r  s p e c ­
i e s .
I n d i c a t o r  s p e c i e s  a r e  n o t  th e  f i n a l  s o l u t i o n  to  t y p i f y i n g  the  
h a b i t a t ,  Rowe (1960a)  o f f e r e d  s e v e r a l  c r i t i c i s m s  o f  t h e  i n d i c a t o r  spec-
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l e s  c o n c e p t*  (1 )  I t  i s  n o t  sound .  .  to  base  t h e  i d e n t i f i c a t i o n  
o f  b i o l o g i c a l l y  e q u i v a l e n t  s i t e s  on p h y to c o en o se s  whose G y n eco log ica l  
r e l a t i o n s  a r e  p o o r ly  u n d e r s to o d  and whose s i m i l a r i t i e s  a r e  o f  a 
h i g h l y  s u b j e c t i v e  na tu re* '*  (2)  A s p e c i f i c  phy tocoenose  may n o t  be 
o c c u p y in g  a l l  i t s  p o t e n t i a l  range*  (3) I f  t h e  e c o l o g i c a l  a m p l i t u d e s  
o f  t h e  i n d i c a t o r  p l a n t s  a r e  l a r g e ,  th en  a wide r an g e  o f  env ironment  
may be lumped t o g e t h e r  a s  b i o l o g i c a l l y  e q u i v a l e n t .  (4)  I t  i s  Im­
p o s s i b l e  t o  say t h a t  a p l a n t  i n d i c a t e s  some e n v i ro n m e n ta l  phenomenon 
u n l e s s  you s p e c i f y  c o m p e t i t i o n *  W h i t t a k e r  (1962)  p o in te d  o u t  t h a t  two 
s p e c i e s  may l i v e  in  t h e  same h a b i t a t  and have en v i ro n m e n ta l  r e q u i r e ­
m ents  w h ich  d i f f e r  in  some r e s p e c t s  i f  th ey  a r e  n o t  d i r e c t  co m p e t i ­
t o r s .  There i s  a l s o  a c i r c u l a r  argument  i n v o l v e d ;  t h e  v e g e t a t i o n  
u n i t  i s  caused  by t h e  h a b i t a t  u n i t ,  b u t  th e  h a b i t a t  u n i t  i s  r e c o g ­
n i z e d  by t h e  v e g e t a t i o n  u n i t  (W h i t t a k e r  1962)*
I t  i s  p o s s i b l e  to  overem p h as ize  t h e  r o l e  v e g e t a t i o n  p l a y s  a s  
an i n d i c a t o r  o f  s i t e  f a c t o r s  ( B e a u f a i t ,  p e r s o n a l  communicat ion)*  I f  
t h e  p l a n t s  a r e  n o t  enough,  o t h e r  p a r a m e te r s  may have to  be i n t e g r a t e d  
i n t o  t h e  system* This  problem w i l l  be e x p lo re d  f u r t h e r  in  t h e  s e c ­
t i o n  on c o r r e l a t i o n s  between h a b i t a t  t y p e s  and s i t e  f a c t o r s .
The Choice  o f  I n d i c a t o r  S p e c ie s
Daubenmire (1968)  has  c r i t i c i z e d  a t t e m p t s  t o  d e f i n e  th e  a s s o c i ­
a t i o n  u s i n g  o n ly  one p l a n t  c h a r a c t e r i s t i c .
S e v e r a l  a t t e m p t s  have been  made t o  e s t a b l i s h  r i g o r o u s  d i a g ­
n o s e s  f o r  a s s o c i a t i o n s  u s i n g  some type  o f  a n a l y t i c  d a t a  such  
a s  f r e q u e n c y ,  dom inance ,  o r  co n s ta n cy *  These a t t e m p t s  have 
a lw ays  been abandoned l a t e r  b ecause  o f  t h e i r  i n f l e x i b i l i t y  
in  t h e  f a c e  o f  b i o l o g i c  v a r i a b i l i t y .  One c a n n o t  hope to
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f in d  c o n s i s t e n t  d i f f e r e n c e s  among a s e r i e s  o f  ecosys tem  ty p es  
u s i n g  o n ly  a s i n g l e  c h a r a c t e r  o f  one phase  o f  t h e  complex 
(Daubenmire 1968) .
However, i n  o t h e r  p u b l i c a t i o n s  (Daubenmire and Daubenmire 1968, 
Daubenmire 1966) ,  Daubenmire a rgued  t h a t  dominance,  even dominance 
o f  o n l y  one s p e c i e s  i f  i t  i s  c o r r e l a t e d  w i t h  en v i ro n m e n ta l  d i f f e r e n c e s ,  
may be s u f f i c i e n t  t o  r e c o g n i z e  community t y p e s .
Dominants may be th o u g h t  o f  a s  " .  . .  t h o s e  s p e c i e s  whose r e ­
moval would b r in g  a b o u t  th e  g r e a t e s t  r e a d j u s t m e n t s  i n  th e  e d a p h ic ,  
a e r i a l ,  and b i o t i c  c h a r a c t e r  o f  t h e i r  ecosystem*' (Daubenmire 1968) .  
There  a r e  s e v e r a l  r e a s o n s  why Daubenmire c o n s i d e r s  dom inants  t o  be 
th e  key t o  t h e  c h a r a c t e r  o f  e c o s y s t e m s .  F i r s t ,  t h e  dom inan ts  e x e r t  
the  g r e a t e s t  i n f l u e n c e  on m i c r o c l i m a t e ,  on s o i l  p r o f i l e ,  and on an imal  
a s s o c i a t i o n s .  A ls o ,  t h e  dom inan ts  a r e  t h e  c h i e f  means o f  c a p t u r i n g  
s o l a r  e n e rg y  f o r  t h e  e c o s y s te m .  But t h e  most  co m p e l l in g  r e a so n  
f o r  em phas iz ing  th e  dom inan ts  i s  t h a t ,  a s  a r e s u l t  o f  c o m p e t i t i o n ,  
th ey  a r e  t h e  most  e c o l o g i c a l l y  s i g n i f i c a n t  s p e c i e s .
A s t r o n g  a rgument  can  be made t h a t  a s i m i l a r i t y  o f  dom­
i n a n t s  in  t h e  d i f f e r e n t  l a y e r s  a r i s i n g  anew a t  d i f f e r e n t  
p l a c e s  th rough  c o m p e t i t i v e  e l i m i n a t i o n  i s  t h e  most  p e r f e c t  
e v id e n c e  o f  a h ig h  d e g re e  o f  e c o l o g i c a l  e q u iv a l e n c e  th rough  
a s e r i e s  o f  s t a n d s  (Daubenmire 1968) .
C o m p e t i t iv e  e x c l u s i o n  i s  more c r i t i c a l  f o r  t r e e s  than  f o r  sh ru b s  
and h e r b s  (Daubenmire and Daubenmlre 1968) .  In n o r t h e r n  Idaho,  
" P o p u l a t i o n  a n a l y s e s  o f  many o l d ,  u n d i s t u r b e d  f o r e s t s .  • . show t h a t  
in  more th an  957, o f  th e  s t a n d s  p o p u l a t i o n  s t r u c t u r e  p o i n t s  c l e a r l y  to  
one [ t r e e ]  s p e c i e s  as  c a p a b le  o f  d i s p l a c i n g  a l l  o t h e r s "  (Daubenmire 
1 9 6 6 ) .
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A major  c r i t i c i s m  o f  t h e  u s e  o f  dom inan ts  to  d e f i n e  a s s o c i a ­
t i o n s  i s  t h a t  th e y  a r e  o f t e n  s p e c i e s  o f  wide e c o l o g i c a l  a m p l i t u d e ,  
g rowing s u c c e s s f u l l y  i n  a  v a r i e t y  o f  h a b i t a t s .  Daubenmire (1970) 
ag re ed  w i t h  t h i s  view to  some e x t e n t ,  b u t  con tended  t h a t  the  prob­
lem may be so lv ed  by c o n s i d e r i n g  th e  u n d e r s t o r y  a s  .  .  i n d i c a t o r s  
o f  s m a l l e r  u n i t s  o f  g r e a t  é c o l o g i e  hom ogene i ty .  .  .  In  d e f i n i n g  
th e  22 h a b i t a t  t y p e s ,  Daubenmire d id  indeed f o l lo w  t h i s  p r o c e d u re .  
F i r s t ,  he grouped s t a n d s  a c c o r d in g  to  th e  t r e e  s p e c i e s  t h a t  showed 
th e  s t r o n g e s t  e v id e n c e  o f  s e l f - p e r p e t u a t i o n ,  i . e . ,  t h e  s p e c i e s  which 
th ro u g h  th e  p r o c e s s  o f  c o m p e t i t i v e  e l i m i n a t i o n  would in  time become 
the  d o m in a n t s .  E i g h t  s u b d i v i s i o n s  based on t h e  c l im ax  t r e e  s p e c i e s  
( t h e  s e r i e s )  r e s u l t e d  which were in  t u r n  d iv id e d  on the  b a s i s  o f  
d i f f e r e n c e  in  th e  s h ru b s  and h e rb s  d o m in a t in g  the  underg row th  (Dauben­
m lre  and Daubenmire 1968) .
There a r e  many v e g e t a t i o n  p a ra m e te r s  which may be used to  d e ­
f i n e  dominance .  Dominance a n a l y s i s  i s  " .  .  . any e v a l u a t i o n  t h a t  
e x p r e s s e s  t h e  s i z e  o r  bu lk  o f  t h e  s h o o t s  o f  each  s p e c i e s  in  r e l a t i o n  
to  sp a c e "  (Daubenmire 1 968) .  Cover ,  b a s a l  a r e a ,  l i n e  i n t e r c e p t i o n ,  
volume,  and p r o d u c t i v i t y  cou ld  a l l  be used to  i n d i c a t e  dominance.  
Daubenmire has  chosen  to  u se  c o v e r .  Cover may be d e f in e d  a s  " .  .  . 
t h e  p e r c e n t a g e  o f  ground s u r f a c e  Inc luded  in  th e  v e r t i c a l  p r o j e c t i o n  
o f  a polygon drawn a b o u t  the  u n d i s tu r b e d  e x t r e m i t i e s  o f  the  p l a n t .  
D i s c o n t i n u i t i e s  w i t h i n  t h e  canopy o f  one p l a n t  a r e  Ignored"  (Dauben­
m lre  1 9 7 0 ) .  Cover i s  b e l i e v e d  to  be an im p o r ta n t  e s t i m a t o r  o f  the  
r e l a t i v e  r o l e  which  a s p e c i e s  p l a y s  in  th e  economy o f  th e  community 
(Poore  1956) .
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I t  j c o v e r j  s e r v e s  a s  a c r i t e r i o n  f o r  r e l a t i v e  dominance,  
o f  p o t e n t i a l  p r o d u c t i v i t y ,  o f  the i n f l u e n c e  o f  p l a n t s  on 
p r e c i p i t a t i o n  i n t e r c e p t i o n  and s o i l  t e m p e r a t u r e ,  and o f  
th e  v a l u e  o f  v e g e t a t i o n  to  a n i m a l s .  I t  i s  a p p l i c a b l e  to  
a l m o s t  a l l  p h y to c o e n o se s  (Daubenmire 1968) .
One r e a d i l y  a p p a r e n t  problem w i t h  c o v e r  a s  a measure o f  domin­
an ce  i s  i t s  i n t e r p r e t a t i o n .  I t  i s  n e c e s s a r y  to  d e c i d e  what p e r c e n ta g e  
o f  c o v e r  i s  s i g n i f i c a n t .  In t h e  key to  t h e  n o r t h e r n  Idaho and e a s t e r n  
W ashington  h a b i t a t  t y p e s  (Daubenmire and Daubenmire 1968) ,  r e l a t i v e  
te rms  such  a s  w e l l  r e p r e s e n t e d ,  a b u n d a n t ly  r e p r e s e n t e d ,  and in c o n ­
s p i c u o u s  a r e  used w i t h o u t  c l a r i f i c a t i o n .  P f i s t e r  e t  a l .  (1974) im­
proved th e  s i t u a t i o n  g r e a t l y  by d e f i n i n g  common, s c a r c e ,  p o o r ly  r e p ­
r e s e n t e d ,  w e l l  r e p r e s e n t e d ,  and a b undan t  in  terms o f  e x a c t  p e r c e n t a g e s  
o f  c o v e r .  However,  t h e  q u e s t i o n  o f  what  c u t o f f  p o i n t  i s  e c o l o g i c a l l y  
s i g n i f i c a n t  r e m a i n s .  In th e  f i r s t  s t e p  o f  t h e  F inus  f l e x i l i s  s e r i e s  
key ( P f i s t e r  e t  a l .  1974) ,  th e  c h o ic e  h in g e s  upon w h e th e r  F e s tu c a  
i d a h o e n s i s  i s  w e l l  r e p r e s e n t e d  ( g r e a t e r  than  5% canopy c o v e ra g e )  o r  
p o o r l y  r e p r e s e n t e d  ( l e s s  than  5% canopy c o v e r a g e ) .  I f  t h e  c r i t e r i a  com­
mon ( g r e a t e r  th a n  1% and s c a r c e  ( l e s s  than  17.) had been chosen  i n s t e a d ,  
many a r e a s  would key o u t  d i f f e r e n t l y .
The c o n t r o l l i n g  r o l e  o f  t h e  d o m inan ts  and th e  v a l i d i t y  o f  dom­
in a n c e  t y p e s  i s  n o t  u n i v e r s a l l y  a c c e p te d ;  Poore (1956) ad v o ca ted  a 
m id d le  c o u r s e .  In some communi t ies  t h e  dom inan ts  may be a l l  im p o r t ­
a n t ,  in  o t h e r s  l e s s  s o .  C u r t i s  (1959)  b e l i e v e d  t h e r e  i s  no " p r i o r  
i n f o r m a t i o n "  which  c o u ld  j u s t i f y  b l i n d l y  fo l lo w in g  " . . .  a s t a n d a r d ­
iz e d  o r  f i x e d  sys tem  based on d o m in a n t s ,  c h a r a c t e r  s p e c i e s ,  c o n s t a n t  
s p e c i e s ,  o r  o t h e r  s i n g l e  c r i t e r i a . "  W h i t t a k e r  (1962) r e c o g n iz e d  a d ­
v a n t a g e s  i n  th e  use  o f  dominance t y p e s :  (1)  they  can be a p p l i e d  w i t h ­
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o u t  th o ro u g h  f l o r i s t i c  knowledge,  (2)  they  do n o t  r e q u i r e  e x c e s ­
s i v e  t im e  and ene rgy  f o r  a p p l i c a t i o n ,  and (3)  they  emphasize *' import- 
ant*'  s p e c i e s  which may co n ce rn  th o se  In  f o r e s t r y  and range  management» 
However,  he conc luded  t h a t  i t  i s  a s u p e r f i c i a l  app roach  s in c e  i t  
f o c u s e s  a t t e n t i o n  on a few o f  t h e  most consp icu o u s  s p e c i e s  and s i n c e  
dom inant  s p e c i e s  may be i n e f f e c t i v e  as  i n d i c a t o r s  o f  t h e  environment»
H a b i t a t  Types a s  an E x p re s s io n  o f  S i t e  P o t e n t i a l
The f i n a l  c o n c e p t  upon which the  h a b i t a t  type system i s  based 
i s  a s y n t h e s i s  o f  a l l  th e  q u a l i t i e s  and c o n c e p t s  enumerated up to  
t h i s  p o in t»  I f  t h e  a s su m p t io n s  on th e  v a lu e  o f  s y n u s i a e ,  the  im­
p o r t a n c e  o f  dom inant  s p e c i e s  a s  i n d i c a t o r s ,  e t c » ,  a r e  v a l i d ,  then  th e
r e s u l t  should  be a c l a s s i f i c a t i o n  o f  e co sy s te m s ,  a " n a t u r a l "  c l a s s i ­
f i c a t i o n  which can  p r e d i c t  th e  p o t e n t i a l  o f  the  land» This  i s  indeed
the  c l a im  t h a t  i t s  o r i g i n a t o r s  make f o r  th e  h a b i t a t  type  sys tem .
The " la n d sc a p e  ap p ro ach "  t o  c l a s s i f i c a t i o n  has long been the  
i d e a l »  "The ecosys tem  c o n c e p t  i m p l i e s  a d e g re e  o f  in te rd e p e n d e n c e  
among c l i m a t e ,  s o i l ,  p l a n t  l i f e  and animal l i f e  such t h a t  any a l t e r a ­
t i o n  o f  one component o f  t h e  system so o n e r  o r  l a t e r  r e q u i r e s  a d j u s t ­
ments  in  th e  o t h e r s "  (Daubenmire 1970)» In a p u b l i c a t i o n  devoted  
to  s e e k in g  a common ground f o r  t h e  c l a s s i f i c a t i o n  o f  f o r e s t  commun­
i t i e s  ( S i l v a  F en n ica  1 0 5 ) ,  t h e  c o n c l u s io n  was t h a t  d e f i n i n g  th e  e c o ­
sys tem  th ro u g h  th e  u s e  o f  a s  many f l o r i s t i c  and e c o l o g i c a l  p a ra m e te r s  
a s  p o s s i b l e  shou ld  be th e  goa l  ( K ra j in a  1960b, Rowe 1960b) .  Although 
Daubenmire s u b s c r i b e s  to  t h i s  p h i lo s o p h y ,  h i s  h a b i t a t  ty p es  a r e ,  in 
t h e  f i n a l  a n a l y s i s ,  d e f i n e d  a c c o r d in g  to  f l o r i s t i c  c h a r a c t e r i s t i c s »
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
47
Many e n v i ro n m e n ta l  f a c t o r s  were measured d u r in g  th e  sampling  p ro c e s s  
(Daubenmire  and Daubenmire 1968) ,  b u t  t h i s  In fo rm a t io n  was n o t  I n ­
c o r p o r a t e d  i n t o  th e  c l a s s i f i c a t i o n  In a formal way, Daubenmire 
(1968) o f f e r e d  t h i s  e l a b o r a t i o n  o f  the  r o l e  the  env ironment  p la y s  in  
c l a s s i f i c a t i o n ,  (1 )  I t  i s  h e l p f u l  in d e c i d i n g  what i s  a homogeneous 
s t a n d ,  (2)  I t  i s  h e l p f u l  in  l i m i t i n g  th e  amount o f  v a r i a t i o n  a l l o w ­
a b l e  i n  g ro u p in g  s t a n d s  i n t o  a s s o c i a t i o n s ,  (3)  I t  a c t s  a s  a check 
a g a i n s t  v iew ing  f l o r i s t i c  a c c i d e n t s  a s  phenomena o f  h ig h  s i g n i f i c a n c e ,  
(4)  I t  a l lo w s  i n c l u s i o n  o f  o c c a s i o n a l  s t a n d s  i n t o  t h e  a s s o c i a t i o n  
which happen ,  th ro u g h  ch a n c e ,  t o  l a c k  one o r  more o f  t h e  u su a l  domin­
a n t s ,  I t  may be assumed t h a t  e n v i ro n m e n ta l  measurements  were i n c o r ­
p o r a t e d  i n t o  t h e  fo rm a t io n  o f  t h e  h a b i t a t  type  system a c c o rd in g  to  
t h e s e  g u i d e l i n e s .
Beginn ing  w i t h  th e  a s su m p t io n  o f  the  d i s c o n t i n u o u s  d i s t r i b u ­
t i o n  o f  v e g e t a t i o n ,  th e  Daubenmires proceeded to  group homogeneous c l i ­
max s t a n d s ,  u s in g  i n d i c a t o r  s p e c i e s  (dom inan ts )  in  th e  o v e r s t o r y  and 
u n d e rg ro w th ,  i n t o  a s s o c i a t i o n s .  These a s s o c i a t i o n s  r e p r e s e n t e d  the  
b i o t i c  p o t e n t i a l  o f  land  u n i t s  d e s ig n a t e d  a s  h a b i t a t  t y p e s .  The 
whole  sys tem  i s  t h o u g h t  to  a pp roach  a n a t u r a l  c l a s s i f i c a t i o n ,  "That  
sys tem  may be c o n s id e r e d  c l o s e s t  t o  a n a t u r a l  one t h a t  a l lo w s  th e  
most  p r e d i c t i o n s  a b o u t  a  u n i t  from th e  mere knowledge o f  i t s  p o s i t i o n  
in  th e  sys tem "  (Daubenmire and Daubenmire 1968) .  The on ly  way to  
j u d g e  how c l o s e l y  th e  h a b i t a t  type  sys tem  a p p ro x im a te s  the  i d e a l  o f  
a n a t u r a l  c l a s s i f i c a t i o n  i s  t o  a n a ly z e  a t t e m p t s  a t  c o r r e l a t i n g  th e  
t y p e s  w i th  such f a c t o r s  a s  th e  g rowth  r a t e s  o f  t r e e s ,  d i s e a s e  s u s -
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c e p t i b l l i t y ,  s o i l  m o i s t u r e  r e g im e s ,  and th e  r e sp o n s e s  o f  the  vege­
t a t i o n  to  f i r e  and g r a z i n g .  The s u cc e ss  o r  f a i l u r e  o f  th e se  a t t e m p t s  
i s  t h e  r e a l  t e s t  o f  the  sys tem .
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CHAPTER 5
THE ADAPTATION OF DAUBENMIRE»S SYSTEM TO MONTANA
The c o n c e p t  o f  r e g i o n a l l t y  im p l i e s  t h a t  a v e g e t a t i o n  c l a s s i ­
f i c a t i o n  sys tem ,  d e v i s e d  f o r  one a r e a  and u s in g  th e  s p e c i e s  o f  t h a t  
a r e a  a s  i n d i c a t o r s ,  has  a  l i m i t e d  g eograph ic  v a l i d i t y *  "S ince  compon­
e n t  s p e c i e s  d ro p  o u t  one by one w i t h  i n c r e a s i n g  d i s t a n c e  from a g iven  
p o i n t  o f  o b s e r v a t i o n ,  a s s o c i a t i o n s  a s  d e f i n a b l e  com b in a t io n s  o f  
s p e c i e s  a r e  l o c a l  phenomena»* (W h i t t a k e r  1962)* The Daubenmires  r e c o g ­
n iz e d  t h i s  in  t h e i r  1968 s tu d y :  "For  l a c k  o f  comparable  d a t a  f o r
a d j a c e n t  a r e a s ,  the  c h a r a c t e r s  l i s t e d  f o r  r e c o g n i z i n g  each h a b i t a t  
type  a r e  In tended  f o r  use  m a in ly  in  t h e  co re  a r e a * "
Some a u t h o r s  s e e  t h e  f a c t  t h a t  community ty p es  a r e  o f  a d e f i n ­
i t e l y  p r o v i n c i a l  n a t u r e  a s  a weak p o i n t  o f  c l a s s i f i c a t i o n  (Gleason 
1939, L i e t h  1968)* O th e r s  a c c e p t  r e g i o n a l i t y  a s  an i n h e r e n t  c o n d i ­
t i o n  o f  c l a s s i f i c a t i o n ,  w h ich ,  a s  long a s  i t  i s  r e c o g n i z e d ,  i s  no 
c a u s e  f o r  alarm* Rowe (1960b)  n o ted  t h a t  aw areness  o f  r e g i o n a l i z a ­
t i o n  p r e v e n t s  i n c o r r e c t  e x t r a p o l a t i o n *
R e g i o n a l i t y  a f f e c t s  n o t  o n ly  t h e  i n d i c a t o r  s p e c i e s  used in 
c l a s s i f i c a t i o n ,  b u t  t h e  methods  as  w e l l  (Cain 1960, B e a u f a i t ,  p e r s o n ­
a l  communicat ion)*  As was s u g g e s ted  p r e v i o u s l y  a s t r a t a l  approach  
s t r e s s i n g  th e  underg row th  i s  a p p r o p r i a t e  to  t h e  v e g e t a t i o n  o f  Scan­
d i n a v i a *  The F o r e s t  S e r v i c e  acknowledges  t h a t  th e  h a b i t a t  ty p e  method 
o f  c l a s s i f i c a t i o n  i s  o n ly  one o f  many, b u t  i t  a p p e a r s  to  be a p p l i c a b l e
49
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t o  t h e  v e g e t a t i o n  and to p o g ra p h y  o f  Region I  (B e a u f a i t»  p e r s o n a l  com­
m u n i c a t i o n )  •
P f i s t e r * s  Montana H a b i t a t  Types
There  a r e  a number o f  r e a s o n s ,  b o th  c i r c u m s t a n t i a l  and a n a l y t i c ­
a l ,  t h a t  t h e  F o r e s t  S e r v i c e  ch o se  to  a d a p t  the  h a b i t a t  ty p e  sys tem  
f o r  R e g io n a l  use* A l th o u g h  i t  I s  a lm o s t  im p o s s ib l e  t o  judge  based 
upon o n l y  seven  y e a r s '  e x p e r i e n c e ,  t h e  Daubenmire sys tem  was a p p a r e n t l y  
work ing  w e l l  i n  n o r t h e r n  Idaho and e a s t e r n  W ashing ton ,  and a number 
o f  p r a c t i c i n g  f o r e s t e r s  had been exposed to  h a b i t a t  t y p e s  and found 
them t o  be u s e f u l  and a p p l i c a b l e *  A ls o ,  i t  i s  b e l i e v e d  t h a t ,  f o r  a 
long p e r io d  o f  t im e ,  Daubenmire was th e  p r im a ry  f o r c e  in  p l a n t  eco logy  
i n  t h e  n o r t h e r n  Rocky Mountains  and many p eop le  were exposed to  h i s  
i d e a s  ( B e a u f a i t ,  p e r s o n a l  c o m m u n ic a t io n ) .  A ccord ing  to  P f i s t e r  e t  a l .  
( 1 9 7 4 ) ,  D a u b e n m ire ' s h a b i t a t  t y p e  system had been used s u c c e s s f u l l y  
a s  a mode o f  com m unica t ion ,  a s  a b a s i s  f o r  o r g a n i z i n g  management i m p l i ­
c a t i o n s ,  and a s  a f o u n d a t io n  f o r  c o n d u c t in g  and e v a l u a t i n g  r e s e a r c h *
I t  was i n  t h e  hope o f  expand ing  t h e s e  b e n e f i t s  t h a t  t h e  Daubenmire s y s ­
tem was ad ap te d  to  a l a r g e r  g eo g rap h ic  a r e a *
P f i s t e r ' s  sys tem  i s  based on c o n c e p t s  e s s e n t i a l l y  i d e n t i c a l  
to  t h o s e  o f  Daubenmire .  He d e f i n e s  a h a b i t a t  type  a s  " t h e  a g g r e g a t i o n  
o f  u n i t s  o f  land c a p a b l e  o f  p roduc ing  s i m i l a r  p l a n t  communit ies  a t  
c l i m a x "  ( P f i s t e r  e t  a l .  1 9 7 4 ) .  Each h a b i t a t  ty p e  i s  b e l i e v e d  to  
'*• • • r e p r e s e n t  a r e l a t i v e l y  n a r ro w  segment o f  e n v i ro n m e n ta l  v a r i a ­
t i o n  and th u s  d e l i n e a t e  a c e r t a i n  p o t e n t i a l  f o r  v e g e t a t i v e  d e v e lo p ­
m ent"  ( P f i s t e r  e t  a l*  1 9 7 4 ) .  P f i s t e r  i n t e r p r e t s  e c o to n c s  a s  be ing
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n a r ro w .  As a r e s u l t ,  t h e  ty p e s  i n c l u d e  more d i v e r s i t y  b u t  more o f  
t h e  land  i s  d e f i n a b l e  t o  h a b i t a t  t y p e .  Th is  i s  v e ry  s i m i l a r  to  Daub­
enmire* s id e a  o f  p l a t e a u - l i k e  a r e a s  o f  l i t t l e  v a r i a t i o n ,  the  t y p e s ,  
su r ro u n d ed  by a r e a s  o f  s t e e p e r  en v i ro n m e n ta l  g r a d i e n t s ,  th e  e co to n e s  
(Daubenmire 1 9 6 6 ) .  P f i s t e r  a l s o  c a l l s  a t t e n t i o n  to  th e  importance  
o f  s u c c e s s i o n  and th e  i n d i c a t o r  s i g n i f i c a n c e  o f  undergrowth :
I t  ( t h e  h a b i t a t  type )  can  be i d e n t i f i e d  d u r in g  most i n t e r ­
m ed ia te  s t a g e s  o f  s u c c e s s i o n  by comparing th e  r e l a t i v e  
r e p r o d u c t i v e  s u c c e s s  o f  the  t r e e  s p e c i e s  p r e s e n t  w i th  
known s u c c e s s i o n a l  t r e n d s  and by e x i s t i n g  undergrowth  s p e c ­
i e s .
The o b j e c t i v e s  o f  P f i s t e r ’ s s tu d y  were  v e ry  s i m i l a r  to  those  
o f  Daubenmire:  **. . • t o  d e v e lo p  an e c o l o g i c a l  c l a s s i f i c a t i o n  o f  f o r ­
e s t  land  in  which n o t  o n ly  v e g e t a t i o n  b u t  a l s o  c l i m a t e ,  geography ,  and 
d i s t u r b a n c e  f a c t o r s  a r e  t aken  i n t o  a c c o u n t "  ( P f i s t e r  e t  a L  1974) .  The 
s p e c i f i c  g o a l s  were f i v e f o l d :  (1)  to  d e v e lo p  a  h a b i t a t  type c l a s s i ­
f i c a t i o n  f o r  th e  f o r e s t e d  l a n d s  o f  Montana based on th e  p o t e n t i a l  
v e g e t a t i o n ,  (2)  t o  d e s c r i b e  the  g e n e r a l  g e o g r a p h ic ,  p h y s io g r a p h ic ,  
c l i m a t i c ,  and ed ap h lc  f e a t u r e s  o f  each  t y p e ,  (3)  t o  d e s c r i b e  th e  a s s o ­
c i a t i o n  (c l im ax  p l a n t  community) occupying  o r  p o t e n t i a l l y  occupying 
each  t y p e ,  (4)  to  produce a f i r s t  ap p ro x im a t io n  o f  g e n e r a l  manage­
ment i m p l i c a t i o n s  f o r  each  type i n c l u d i n g  s u c c e s s i o n a l  deve lopm ent ,  
t im b e r  p r o d u c t i v i t y  p o t e n t i a l ,  and o t h e r  b i o l g o l c a l  o b s e r v a t i o n s  o f  
im p o r ta n c e  to  th e  f o r e s t  land  m anager ,  and (5) to  d ev e lo p  and t e s t  
the  r e c o n n a i s s a n c e - p l o t  method o f  d a t a  g a t h e r i n g  f o r  h a b i t a t  type  
c l a s s i f i c a t i o n  in  a minimum p e r io d  o f  t ime ( P f i s t e r  e t  a l .  1974) .
As was s p e c i f i e d  above ,  P f i s t e r ’ s h a b i t a t  t y p e s  d e a l t  o n ly
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w i t h  f o r e s t  l a n d s ,  i » e . ,  s t a n d s  w i th  a p o t e n t i a l  o f  25% canopy c o v e r .  
The sam p lin g  system  was s i m i l a r  t o  D aubenm ire*s: a s u b j e c t i v e  s e a rc h
f o r  u n ifo rm ,  m a tu re  c o m m u n it ie s .  Random o r  s y s te m a t ic  sam pling  was 
r e j e c t e d  f o r  s e v e r a l  r e a s o n s ,  th e  m ost f a m i l i a r  b e in g  t h a t  p l o t s  
ch o sen  by such  m ethods would n o t  r e p r e s e n t  th e  d e s i r e d  homogeneous, 
r e l a t i v e l y  u n d i s tu r b e d ,  and m a tu re  f o r e s t  co m m u n itie s .  In  a d d i t i o n ,  
s y s t e m a t i c  o r  random sam pling  was c o n s id e re d  to  be more tim e consum­
in g  and was th o u g h t  t o  • . hamper t h e  e c o lo g ic a l  i n t e r p r e t a t i o n  
o f  th e  p a t t e r n  o f  f o r e s t  v e g e t a t i o n  em phasized In th e  t r a n s e c t  ap -  
o ro a c h "  ( P f i s t e r  e t  a l .  1 9 7 4 ) .
The f i e l d  I n v e s t i g a t i o n  was begun by ru n n in g  e l e v a t i o n a l  road  
t r a n s e c t s  a t  s e l e c t e d  l o c a t i o n s .  S e v e ra l  f e a t u r e s  were n o ted  en -  
r o u t e :  a p p a r e n t ly  homogeneous com m unities  o f  t r e e s  and underg row th ;
w e l l  d e v e lo p e d ,  u n d is tu r b e d  s t a n d s ;  t r a n s i t i o n s  i n t o  o th e r  com m unities ;  
young s e r a i  co m m u n itie s ;  and topography  and ed ap h ic  f a c t o r s .  At th e  
end o f  th e  t r a n s e c t s  t h e s e  n o te s  w ere in s p e c te d  and r e p r e s e n t a t i v e  
com m unities  w ere chosen  to  be sampled on th e  r e t u r n  t r i p .  At each  
l o c a t i o n ,  co v e rag e  e s t i m a t e s  w ere made f o r  f o r b s ,  s h ru b s ,  and t r e e s  
i n  a 375 s q u a re  m e te r  p l o t .  In  o r d e r  to  t e s t  s i t e  p o t e n t i a l  a r e l a ­
t i v e l y  f r e e  grow ing t r e e  o f  each  s p e c i e s ,  i f  a v a i l a b l e ,  was measured 
f o r  h e i g h t ,  age  and d b h .  In  a d d i t i o n ,  a t  e ach  p l o t  th e  i n v e s t i g a t o r s  
c o l l e c t e d  sam ples  o f  th e  upper  20 cm. o f  s o i l  and p a r e n t  m a t e r i a l ,  
r e c o rd e d  f i r e  h i s t o r y ,  n o ted  I n s e c t  and d i s e a s e  o c c u r re n c e  and a n i ­
mal u s e ,  and e s t im a te d  th e  e n v iro n m e n ta l  p o s i t i o n  o f  th e  s ta n d  in  
r e l a t i o n  to  a d j o i n i n g  h a b i t a t  t y p e s .
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In  th e  o f f i c e »  th e  d a t a  w ere s u b je c te d  t o  a  s e r i e s  o f  ap p ro x ­
im a t io n s  and t e s t s *  These in c lu d e d  s e v e r a l  o r d i n a t i o n s  w hich a r ra y e d  
s ta n d s  on th e  b a s i s  o f  t h e i r  q u a n t i t a t i v e  c o m p o s i t io n a l  d a ta *  P r io r  
to  o r d i n a t i o n ,  th e  s ta n d s  w ere grouped by c l im ax  t r e e  s p e c ie s *  In -  
d i v i d i a l  s p e c i e s  d i s t r i b u t i o n s  w ere  p l o t t e d  by o r d i n a t i o n  a lso *
T his  " a f f o r d e d  i n s i g h t  r e g a r d in g  p o t e n t i a l  g ro u p in g s  o f  s i m i l a r  s ta n d s  
and th e  u se  o f  v a r i o u s  s p e c ie s  a s  i n d i c a t o r s "  ( P f i s t e r  e t  a l*  1974)* 
F i n a l l y ,  "* . .  a c a r e f u l  i n s p e c t i o n  o f  g eo g ra p h ic  l o c a t i o n ,  e l e v a t i o n ,  
to p o g ra p h ic  p o s i t i o n ,  s o i l s ,  e t c * ,  was made t o  i n s u r e  t h a t  s p e c i f i c  
e n v iro n m e n ta l  p a t t e r n s  cou ld  be r e l a t e d  to  each  h a b i t a t  type  and 
p h ase"  ( P f i s t e r  e t  a l*  1974)* These p ro c e d u re s  r e s u l t e d  In  58 h a b i t a t  
t y p e s ,  f o u r  community t y p e s ,  and 54 phases*  The community ty p e s  a r e  
P in u s  c o n t o r t a  s ta n d s  w here P in u s  e i t h e r  i s  a  p e r s i s t e n t  s e r a i  s p e c i e s  
o r  c l im a x .
I t  i s  a p p a r e n t  from t h e s e  f i g u r e s  t h a t  P f i s t e r  was more i n ­
c l i n e d  t o  s p l i t  h i s  ty p e s  th a n  was Daubenm ire, a l th o u g h  a  p o r t i o n  
o f  t h e  i n c r e a s e d  number i s  due t o  th e  l a r g e r  a r e a  and g r e a t e r  e n v i r o n ­
m e n ta l  d i v e r s i t y  in c lu d e d  in  th e  Montana ty p es*  P hases  a r o s e  from 
d i f f e r e n t  c o n d i t i o n s ;  th ey  c o u ld  i n d i c a t e  a  b road  t r a n s i t i o n  between 
two a d j a c e n t  h a b i t a t  ty p e s  t h a t  o ccu p ied  a m ajo r  a r e a ,  o r  th ey  co u ld  
r e p r e s e n t  a d i f f e r e n t  dom inan t In  a  t h i r d  l a y e r  w h ereas  the  h a b i t a t  
ty p e  i s  d e f in e d  by dom in an ts  in  two la y e r s *
M e u g g le r 's  M ountain G ra ss la n d  and Shrub land  H a b i t a t  Types o f  W estern  
Montana
A lth o u g h  t h i s  p a p e r  i s  co n ce rn ed  w i th  th e  f o r e s t  h a b i t a t  ty p es
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o f  Daubenmire and P f i s t e r ,  m en tion  shou ld  be made o f  M ountain G ra ss ­
land  and Shrub land  H a b i t a t  Types o f  W estern  Montana (M ueggler 1974).  
M ueggler s u b s c r i b e s  to  a somewhat d i f f e r e n t  p h i lo so p h y  o f  v e g e t a t i o n  
d i s t r i b u t i o n  th a n  do P f i s t e r  and D aubenm ire; one o f  th e  c o n c e p ts  upon 
w hich  he based h i s  s tu d y  was t h a t  " N a tu ra l  v e g e t a t i o n  does  n o t  o c cu r  
in  d i s c r e t e  u n i t s ,  b u t  r a t h e r  a s  a continuum  a lo n g  complex e n v i ro n ­
m en ta l  g r a d i e n t s "  (M ueggler 1 9 7 4 ) .  However, he b e l ie v e d  t h a t  land 
management based on th e  con tinuum  c o n c e p t  i s  n o t  f e a s i b l e  and t h a t  
" r e l a t i v e l y "  s i m i l a r  p l a n t  com m unities  shou ld  p roduce  and respond  sim­
i l a r l y  to  management.
A f t e r  an i n i t i a l  a t t e m p t  a t  o r d l n a t i n g  h i s  d a t a ,  M ueggler was 
fo rc e d  to  r e v e r t  to  th e  " l e s s  s o p h i s t i c a t e d  a s s o c i a t i o n  t a b l e  ap­
p ro a c h "  s in c e  th e  n u m e r ic a l  te c h n iq u e s  o b sc u re d  th e  im portance  o f  
th e  dom inan t s p e c i e s  w hich  M ueggler b e l ie v e d  shou ld  be s t r e s s e d  in  th e  
d ev e lo p m en t o f  c l a s s i f i c a t i o n .  His i n d i c a t o r  s p e c i e s  were chosen  
w i th  t h r e e  c r i t e r i a  in  mind! (1 )  dom inance, (2 )  s u sp e c te d  a f f i n i t y  
to  s p e c i f i c  e n v iro n m e n ta l  c o n d i t i o n s ,  and (3 )  c o n s ta n c y  o f  s p e c ie s  
w i t h i n  p roposed  g ro u p s .  The s e p a r a t i o n  o f  th e  h a b i t a t  ty p es  was based 
on th e s e  i n d i c a t o r  s p e c i e s ,  a r e a s o n a b le  c o n s i s t e n c y  o f  seco n d ary  
s p e c i e s ,  and th e  l i k e l i h o o d  o f  s i m i l a r  a n t i c i p a t e d  r e s p o n s e s  to  man­
ag em en t.  I t  i s  i n t e r e s t i n g  to  n o te  t h a t  an I n v e s t i g a t o r  w i th  an ap ­
p a r e n t  l e a n in g  toward th e  con tinuum  c o n c e p t  and n u m e r ic a l  a n a l y s i s  
was fo rc e d  to  use  more t r a d i t i o n a l  m ethods in  o r d e r  to  r e a c h  h i s  goa l  
o f  a m an a g e m e n t-o r ie n te d  c l a s s i f i c a t i o n .  This  s i t u a t i o n  s u g g e s ts  t h a t  
th e  end may indeed  d e te rm in e  th e  m eans.
M ueggler e n c o u n te re d  more d i f f i c u l t y  th an  d id  Daubenmire and
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P f i s t e r  in  l o c a t i n g  p r i s t i n e  a r e a s  to  sample and o f t e n  had to  r e s o r t  
to  d i s t u r b e d  a r e a s  w h ich ,  a c c o r d in g  to  t h e  f i e l d  w o rk e rs '  Judgm ent, 
had n o t  been a p p r e c i a b l y  a l t e r e d .
The g r a s s l a n d  and s h ru b la n d  h a b i t a t  ty p e s  a r e  a p p l i c a b l e  to  
w e s te r n  Montana o n ly ;  t h e i r  r e l a t i o n s h i p  to  th e  a d j a c e n t  m ountain  
a r e a s  o f  Wyoming, Id a h o ,  and Canada i s  n o t  y e t  d e te rm in e d *  No 
in f o r m a t io n  i s  a v a i l a b l e  on f o ra g e  p o t e n t i a l  o r  management im p l ic a ­
t i o n s .
The E c o c la s s  Concept
A t r u l y  co m p reh en s iv e  c l a s s i f i c a t i o n  o f  th e  land  m ust c o n s id e r  
a l l  th e  e s s e n t i a l  com ponen ts ,  nam ely v e g e t a t i o n ,  s o i l s ,  and t im e .  The 
h a b i t a t  ty p e  sys tem  c o v e r s  th e  v e g e t a t i o n ,  s u c c e s s io n a l  s t a g e s  may be 
d e s c r i b e d  w i th o u t  e x c e s s iv e  d i f f i c u l t y ,  and th e  F o r e s t  S e rv ic e  has  
p roposed  th e  land  sy s tem  to  i n c lu d e  th e  s o i l s .  IWo h e i r a r c h l e s  o f  
c l a s s e s  would be d e l i n e a t e d ,  one f o r  v e g e t a t i o n  and one f o r  land  
( U .S .F .S .  1 9 7 3 ) .
The v e g e t a t i o n  sy s tem  would in c lu d e  community ty p e ,  h a b i t a t  
t y p e ,  s e r i e s ,  r e g i o n ,  and f o r m a t io n .  The land  system  would in c lu d e  
th e  l a n d u n i t ,  l a n d ty p e ,  la n d ty p e  a s s o c i a t i o n ,  s u b s e c t io n ,  s e c t i o n ,  and 
p r o v in c e .  A c l a s s  from one sy s tem  c o u ld  be combined w i th  one o f  s e v ­
e r a l  c l a s s e s  from th e  o t h e r  sy stem  to  form an E c o lo g ic a l  Land U n it  
(ELU). The w hole  p r o c e s s  would be known a s  th e  E c o c la s s  method o f  
ec o sy s te m  c l a s s i f i c a t i o n .
The h a b i t a t  ty p e  would p la y  a v a r i e d  r o l e  in  t h i s  sy s te m , d e ­
pend ing  on th e  c l a s s  from th e  lan d  sys tem  w ith  w hich i t  was com bined.
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12F or ex am p le ,  i f  a  h a b i t a t  ty p e  w ere  combined w i th  a  l a n d u n i t ,  th e  
r e s u l t  would be  th e  h a b i t a t  t y p e » l a n d u n i t ,  th e  lo w e s t  common l e v e l  
o f  t h e  ELU t h a t  I s  homogeneous i n  ( p o t e n t i a l )  c l im a x  v e g e t a t i o n  and 
form and s t r u c t u r e  o f  t h e  land  ( U .S .F .S .  1 9 7 3 ) .
I t  I s  beyond th e  scope  o f  t h i s  p ap er  to  d e lv e  d e e p ly  I n to  t h e  
E c o c la s s  c o n c e p t .  However, I t  I s  an Im p o r ta n t  system  to  be aw are o f ,  
s i n c e  some s t u d i e s  a r e  a l r e a d y  u s in g  i t  t o  s t r a t i f y  r e s u l t s  and s in c e  
i t  h as  p o t e n t i a l  f o r  Im proving  th e  c o r r e l a t i o n  betw een env ironm en t 
v a r i a b l e s  and h a b i t a t  t y p e .
12 A l a n d u n i t  i s  th e  lo w e s t  u n i t  In  th e  land  s y s te m . I t  i d e n t i f i e s  
an  a r e a  In  te rm s  o f  s o i l  c h a r a c t e r i s t i c s ,  s lo p e  sh a p e ,  a s p e c t ,  and 
s t e e p n e s s .  I t  may have  one o r  more th a n  one s p e c i f i c  k in d s  o f  
s o i l s .  I f  I t  h a s  more th a n  o n e ,  th e  s o i l s  a r e  c l o s e l y  r e l a t e d  
g e n e t i c a l l y  and m o r p h o lo g ic a l ly .  (E c o c la s s  T a sk fo rc e  R e p o r t ,  U .S .F .S .  
1971*)
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CHAPTER 6
CORRELATIONS BETWEEN THE HABITAT TYPE SYSTEM AMD 
ENVIRONMENTAL VARIABLES
The u t i l i t y  o f  t h e  h a b i t a t  ty p e  system  In  f o r e s t  management 
r e s i d e s  in  i t s  r e p u te d  a b i l i t y  to  p ro v id e  a perm anent and e c o l o g i c a l l y  
based  system  o f  land  s t r a t i f i c a t i o n  ( P f i s t e r  e t  a l .  1 9 7 4 ) .  H a b i ta t  
ty p e s  sh o u ld  a c t  a s  a  fo u n d a t io n  upon which to  b ase  p r e d i c t i o n s  o f  
r e s p o n s e s  to  lan d  and v e g e t a t i o n  management. For th e  ty p e s  to  be 
t r u l y  u s e f u l  management t o o l s ,  q u a n t i t a t i v e  c o r r e l a t i o n s  betw een the  
ty p e s  and c o n d i t i o n s  c r i t i c a l  f o r  management m ust be made. "The u s e ­
f u ln e s s  o f  f o r e s t  ty p o lo g y  w i l l  depend n o t  o n ly  on th e  c o r r e c t  i s o l a ­
t i o n  f o r  f o r e s t  ( s i t e )  ty p e s  b u t  a l s o  on th e  f u l l n e s s  o f  knowledge o f  
t h e i r  s i l v i c u l t u r a l  p r o p e r t i e s "  (Sukachev i n  I l l i n g w o r t h  I960)*
However, many o f  t h e  c o r r e l a t i o n s  a p p e a r in g  in  th e  o r i g i n a l  
p u b l i c a t i o n s  (Daubenmire and Daubenmire 1968, P f i s t e r  e t  a l .  1974) a r e  
o f  a r a t h e r  g e n e r a l  n a t u r e .  In  Management I m p l ic a t io n s  by H a b i t a t  
Type ( P f i s t e r  1971) p re p a re d  f o r  th e  1971 H a b i t a t  Type T ra in in g  S es­
s io n  i n  Coeur d 'A le n e ,  Id a h o ,  i t  i s  emphasized t h a t  th e  management 
I m p l i c a t i o n s  a r e  com piled  from " .  .  .  e x i s t i n g  f rag m en ta ry  d a t a  w here 
a v a i l a b l e ,  o b s e r v a t i o n s ,  and g e n e r a l  e c o l o g i c a l  r e l a t i o n s h i p s .  .  • "  
and t h a t  th e y  a r e  " .  • • n o t  th e  f i n a l  w ord , b u t  r a t h e r  h y p o th ese s  
w hich  need  t e s t i n g  and m o d i f i c a t i o n . "  F o r e s t  H a b i t a t  Types o f  Mon­
ta n a  ( P f i s t e r  e t  a l .  1974) c o n t a i n s  a p p e n d ic e s  o f  mean b a s a l  a r e a ,  
s i t e  in d e x ,  mean maximum h e i g h t s ,  and e s t im a te d  y i e l d  c a p a b i l i t y  o f
57
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Montana h a b i t a t  ty p e s  based on s i t e  Index d a t a  and s t o c k a b i l i t y  f a c ­
t o r s .  However» th e s e  t a b l e s  c o n t a i n  many e s t im a te d  f i g u r e s  and can ­
n o t  be c o n s id e re d  q u a n t i t a t i v e l y  d e f i n i t i v e .
The need f o r  more s t u d i e s  d e f i n in g  th e  r e l a t i o n s h i p  between 
h a b i t a t  ty p e s  and eco sy s tem  v a r i a b l e s  i s  c l e a r .  F o r e s t  S e rv ic e  s c i ­
e n t i s t s  c o n d u c t in g  s t u d i e s  d e a l in g  w i th  v e g e t a t i o n  r e l a t i o n s h i p s  a r e  
urged t o  r e p o r t  t h e i r  r e s u l t s  i n  term s o f  h a b i t a t  ty p e s  ( P f i s t e r  1 9 7 1 ) .  
In  t h e  fo l lo w in g  s e c t i o n s ,  some o f  th e s e  s t u d i e s  and t h e i r  c o n c lu s io n s ,  
i f  a v a i l a b l e ,  w i l l  be d i s c u s s e d .  Inc lu d ed  w i l l  be an  a s se s sm e n t  o f  
some o f  th e  p roblem s e n c o u n te re d  in  a t t e m p t in g  to  c o r r e l a t e  v a r io u s  
e n v iro n m e n ta l  m easurem ents  w i th  h a b i t a t  t y p e s .  No a t t e m p t  w i l l  be 
made t o  c o v e r  e v e ry  p o s s i b l e  a r e a  w here c o r r e l a t i o n s  c o u ld  be d e v e lo p e d ;  
o n ly  a r e a s  o f  a c t i v e  r e s e a r c h  w i l l  be c o n s id e r e d .
S o i l s  and H a b i t a t  Types
The r e l a t i o n s h i p  betw een v e g e t a t i o n  and s o i l s  i s  n o t  c l e a r .  
S e v e ra l  a u th o r s  b e l i e v e  t h a t  t h e r e  i s  a  d e f i n i t e  c o r r e l a t i o n  and u rg e  
t h a t  i n t e r p r e t a t i o n  o f  s o i l s  and v e g e t a t i o n  ta k e  p la c e  s im u l ta n e o u s ly  
(P o u l to n  and T i s d a le  1961, Robinson  1970, M ueller-D om bois  1 9 6 4 ) .
O th e r  w o rk e rs  m a in ta in  t h a t  th e  c o n n e c t io n  i s  n o t  so o b v io u s t  **. • .  
g ro u p in g  by s o i l s  m a t e r i a l s  te n d s  t o  u n i t e  some c l o s e l y  r e l a t e d  com- 
m u n i t i e s ,  b u t  a l s o  to  c u t  a c r o s s  o t h e r  c l a s s i f i c a t i o n s  based on v eg e­
t a t i o n  i t s e l f "  (W h i t ta k e r  1 9 6 2 ) .  D r i s c o l l  (1964) h y p o th e s iz e d  t h a t  
p l a n t s  and s o i l  shou ld  be c l o s e l y  r e l a t e d  s in c e  th ey  a r e  th e  p r o d u c ts  
o f  th e  same e n v iro n m e n ta l  f a c t o r s  ( c l im a t e ,  o rg a n ism s ,  r e l i e f ,  p a r e n t
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m a t e r i a l ,  and t im e )#  However, he found t h a t  on a z o n a l  s o i l s  f a c t o r s  
g e n e t i c a l l y  u n r e l a t e d  t o  s o i l s ,  such  a s  s u b s o i l  c h a r a c t e r i s t i c s ,  
w ere  c r e a t i n g  th e  d i f f e r e n c e  In  v e g e t a t i o n .  Even on z o n a l  s o i l s ,
* .  e n v i ro n m e n ta l  f a c t o r  I n t e r a c t i o n s  and co m p en sa tio n s  s t r o n g l y  
I n f l u e n c e  th e  o c c u r r e n c e  and d i s p e r s i o n  o f  p l a n t  co m m u n itie s” ( D r i s ­
c o l l  1 9 6 4 ) .
Daubenmire (1970) a l s o  n o te d  th e  Im p o r tan t  f a c t o r  compen­
s a t i o n :
.  .  .  each  p l a n t  a s s o c i a t i o n  has a  r a t h e r  broad e c o lo g ic a l  
a m p l i tu d e  r e g a r d i n g  many s o i l  p r o p e r t i e s  ( in c lu d in g  m ost 
o f  th e  v i s i b l e  o n es  em phasized  in  s o i l  c l a s s i f i c a t i o n ) ,  
w i th  a n a r ro w e r  a m p l i tu d e  o f  t o l e r a n c e  f o r  o t h e r s  ( e . g . ,  
f e r t i l i t y  and th e  s o i l  m o is tu r e  r e g im e ) .  We m ust co n c lu d e  
t h a t  e i t h e r  th e  s t r u c t u r e  o f  v e g e t a t i o n  i s  i n s e n s i t i v e  to  
many s o i l  p r o p e r t i e s  o r  t h a t  d i f f e r e n t  c o m b in a t io n s  o f  s o i l  
p r o p e r t i e s  add up to  th e  same é c o lo g ie  sum.
In  g e n e r a l ,  Daubenm ire f e l t  t h a t  t h e r e  was no s i g n i f i c a n t  c o r r e l a ­
t i o n  betw een  s o i l s  and v e g e t a t i o n .  T h is  was th e  ca se  in  e a s t e r n  Wash­
in g to n  and n o r th e r n  Idaho and a l s o  i n  a s tu d y  o f  th e  s te p p e  v e g e ta ­
t i o n  o f  W ashington  (D aubenm ire 1 9 7 0 ) .  A lth o u g h  th e  chem ica l c h a r ­
a c t e r  o f  s o i l  m a t e r i a l  may n o t  be im p o r ta n t  t o  v e g e t a t i o n  in  th e  
n o r t h e r n  Rocky M ounta ins  (D aubenm ire 1 9 6 9 ) ,  t h e r e  .  * i s  no u n i v e r ­
s a l l y  a p p l i c a b l e  c o n c l u s io n ,  e x c e p t  t h a t  th e  s i t u a t i o n  m ust be worked 
o u t  in d e p e n d e n t ly  i n  e a c h  a r e a ” (Daubenmire 1 9 6 8 ) .
As f a r  a s  t h e  Montana h a b i t a t  ty p e s  a r e  c o n c e rn e d ,  t h e r e  i s  
a s  y e t  no b a s i s  f o r  judgm ent (A rno, p e r s o n a l  co m m u n ic a t io n ) .  There was 
no s o i l s  s c i e n t i s t  i n  th e  Montana s u rv e y  and c o r r e l a t i o n s  so  f a r  
a r e  on a  v e ry  g e n e r a l  l e v e l .  Some land  m anagers  who have used th e  
h a b i t a t  ty p e  sy s tem  In  Montana f e e l  t h a t  th e  r e l a t i o n s h i p  bcLvoen th e
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t y p e s  and s o i l s  i s  vague ( K e l l i e ,  p e r s o n a l  com m unica tion ; Salm onson, 
p e r s o n a l  c o m m u n ic a t io n ) .  C e r t a i n  c r i t i c a l  s o i l s  may be t i e d  to  
c e r t a i n  h a b i t a t  t y p e s  on a l o c a l  s c a l e  and in  th e s e  c a s e s  th e  h a b i t a t  
ty p e  w i l l  be p a r t i c u l a r l y  i n f o r m a t i v e .  B e a u f a i t  ( p e r s o n a l  communica­
t i o n )  b e l i e v e s  t h a t  s o i l  w i l l  p ro v e  to  be in d e p e n d e n t  o f  h a b i t a t  ty p e .  
S e v e ra l  s t u d i e s  by th e  S o i l  C o n s e rv a t io n  S e r v ic e  in  e a s t e r n  Montana 
and by th e  F o r e s t  S e r v ic e  on th e  C u s te r  N a t io n a l  F o r e s t  (U .S .D .A . 1971) 
d e s c r i b e  t h e  s o i l s  in  t h e s e  a r e a s  and d e s c r i b e  th e  v e g e t a t i o n  a s s o c i ­
a t e d  w i t h  c e r t a i n  s o i l s .
A s tu d y  i s  b e in g  i n i t i a t e d  in  th e  L i t t l e  B e l t  M ountains  o f  
Montana w hich  may p ro d u ce  some c o n c r e t e  answ ers  (Bryson 1 9 7 5 ) .  The 
o b j e c t i v e s  o f  th e  s tu d y  a r e  t o  i d e n t i f y  th e  h a b i t a t  ty p e s  in  th e  L i t ­
t l e  B e l t  M o u n ta in s ,  t o  m easure  a p re d e te rm in e d  s e t  o f  s o i l  c h a r a c t e r ­
i s t i c s ,  and t o  d e te r m in e  w hich  s o i l  f a c t o r s  d e m o n s tra te  a s i g n i f i c a n t  
i n f l u e n c e  In  d e v e lo p in g  v e g e t a t i o n  community c o m p lex es .  The proposed  
s tu d y  w i l l  l a s t  f o r  two y e a r s  and w i l l  in c lu d e  60 s i t e s .
I t  i s  a p p a r e n t  t h a t  a t  p r e s e n t  t h e r e  i s  no g u id e  f o r  land  
m anagers  w hich  r e l a t e s  s o i l s  to  h a b i t a t  t y p e .  However, t h i s  does  n o t  
mean t h a t  im p o r ta n t  l o c a l  c o r r e l a t i o n s ,  w hich  may become a p p a r e n t  by 
com bin ing  a th o ro u g h  know ledge o f  l o c a l  s o i l s  and h a b i t a t  t y p e s ,  do 
n o t  e x i s t .
F i r e  F u e l s  and H a b i t a t  Types
The r e l a t i o n s h i p  betw een h a b i t a t  ty p e s  and f u e l s  i s  j u s t  b e g in -  
13n in g  to  be d e f i n e d .  H a b i t a t  ty p e s  may be a p p l i e d  to  f i r e  management
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a t  two l e v e l s *  The f i r s t  i s  on a b road  s c a l e  where g e n e r a l i z a t i o n s  
a r e  s u f f i c i e n t ;  th e  second i s  on a s m a l l e r  s c a l e  o f  p e rh ap s  100 
a c r e s *  A t t h i s  l e v e l  an  e x t r a p o l a t i o n  o f  broad s c a l e  c o r r e l a t i o n s  
cou ld  be q u i t e  i n a c c u r a te *
F u e ls  a r e  a  f u n c t io n  o f  t im b e r  ty p e  and t im e ,  w here tim e r e f e r s  
to  b o th  th e  s t a g e  o f  s u c c e s s io n  and to  th e  age  o f  th e  s ta n d  p r e s e n t l y  
occu p y in g  th e  s i t e *  S in ce  h a b i t a t  ty p e  i s  n o t  d i r e c t l y  connec ted  
w i th  any o f  th e s e  v a r i a b l e s ,  d i r e c t  c o r r e l a t i o n  between f i r e  b e h a v io r  
and h a b i t a t  type  may be c ru d e  and a p p l i c a t i o n s  o f  th e  h a b i t a t  type 
sy s tem  t o  f u e l  management w i l l  be c o r r e s p o n d in g ly  broad* For exam ple, 
an a l p i n e  f I r / X erophyllum  te n a x  h a b i t a t  ty p e  cou ld  in c lu d e  some s ta n d s  
c o n s i s t i n g  p re d o m in a n tly  o f  lo d g e p o le  p in e  and o t h e r s  o f  m o s tly  a l ­
p in e  f i r *  The v a r i o u s  s ta n d s  would have v e ry  d i f f e r e n t  h i s t o r i e s  and 
m o r t a l i t y  f a c t o r s *  A lo d g e p o le  p in e  s ta n d  in  an  AF/Xete h a b i t a t  ty p e  
c o u ld  be q u i t e  d e n se  and have h ig h  s u p p re s s io n  m o r t a l i t y *  The f o r c e s  
w hich  g e n e r a t e  t h e s e  d i v e r s e  s i t u a t i o n s  seem to  be random and in d e ­
p e n d e n t  o f  h a b i t a t  type*
T h is  does  n o t  Imply t h a t  no c o r r e l a t i o n s  betw een f i r e  f a c t o r s  
and h a b i t a t  ty p e  w i l l  be found* I t  I s  p o s s ib l e  t h a t  i n  h a b i t a t  ty p e s  
w here  g r a s s  and b ru sh  a r e  th e  m ost im p o r ta n t  f u e l  c e r t a i n  c o r r e l a t i o n s  
w i th  f i r e  may e x i s t ,  s in c e  h a b i t a t  ty p e  r e f l e c t s  m o is tu r e  reg im e s  
w hich  i n  t u r n  a f f e c t  th e  am ounts o f  g r a s s  and b ru sh  produced* However,
I -I
The In fo rm a t io n  i n  th e  f i r s t  p a r t  o f  th e  s e c t i o n  i s  ta k e n  from an 
i n t e r v i e w  w i t h  D r.  James Brown o f  th e  N o r th e rn  F i r e  L ab o ra to ry *
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g r a s s  and b ru sh  do n o t  b u i ld  up e x c e s s i v e l y ;  down woody m a t e r i a l  i s  
th e  c r i t i c a l  f u e l*
Some v e ry  g e n e r a l  s t a t e m e n t s  may be made a b o u t  th e  r e l a t i o n ­
s h ip  betw een f u e l s  and p r o d u c t i v i t y  in  b road  g ro u p s  o f  typ es*  In  d ry  
s i t e s  w h ich  a r e  t y p i c a l l y  PP/Agsp, P P /F e id ,  DF/Agsp, e t c . ,  sm a l l  amounts 
o f  f u e l s  w i l l  be produced b e c a u se  o f  ex p ec ted  g e n e r a l  low p r o d u c t iv i ty *  
For a v e ry  l a r g e  g roup  o f  ty p e s  i n  th e  m idd le  r a n g e  o f  p r o d u c t i v i t y ,  
a poor c o r r e l a t i o n  w i th  f u e l s  w i l l  p ro b a b ly  e x i s t *  In  th e s e  t y p e s ,  
what i s  on th e  ground depends on to o  many f a c t o r s  in  a d d i t i o n  to  p ro ­
d u c t i v i t y *  Upon r e a c h in g  th e  h ig h  e l e v a t i o n  t y p e s ,  p r o d u c t i v i t y  and 
f u e l  lo a d s  w i l l  d e c r e a s e  to g e th e r *
A s tu d y  d e v ise d  by Dr* Brown i s  in  p r o g re s s  w hich w i l l  change 
th e  c o n j e c t u r a l  n a t u r e  o f  f l r e - h a b l t a t  type  r e l a t i o n s h i p s *  F o r th e  
p a s t  t h r e e  y e a r s .  Region I  has  been c o n d u c t in g  a S t a t e  I  In v e n to ry  
w hich  w i l l  u l t i m a t e l y  i n c lu d e  a l l  f o r e s t s  in  th e  Region* C e r ta in  
f u e l  m easurem ents  w hich  w i l l  p ro v id e  t h e  d a t a  bank f o r  Brown's s tu d y  
a r e  ta k e n  a t  each  p l o t  i n  t h i s  in v e n to ry *  In fo rm a t io n  c o l l e c t e d  i n ­
c lu d e s  d u f f  m easurem ents , t a l l i e s  o f  a l l  tw ig s  and b ran ch es  l e s s  than  
t h r e e  in c h e s  i n  d ia m e te r  a lo n g  a 6*8 f o o t  t r a n s e c t ,  and t a l l i e s  o f  
a l l  b ra n c h e s  and lo g s  g r e a t e r  th a n  t h r e e  in c h e s  in  d ia m e te r  a lo n g  
a 2 7 .2  f o o t  t r a n s e c t  (Brown 1974)* I t  w i l l  be p o s s i b l e  to  c o r r e l a t e  
f u e l s  w i t h  a l l  o t h e r  p l o t  I n fo rm a t io n  in c lu d in g  s lo p e ,  a s p e c t ,  e l e v a ­
t i o n ,  s t a n d ,  a g e ,  t im b e r  ty p e ,  and h a b i t a t  type*  The program w hich 
w i l l  p r o c e s s  th e  d a t a  has  n o t  y e t  been w r i t t e n ,  so th e  minimum number 
o f  s ta n d s  n e c e s s a r y  i n  each  h a b i t a t  ty p e  has n o t  been  d e te rm in e d .  The
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i n i t i a l  breakdown w i l l  p ro b a b ly  be on a n a t i o n a l  f o r e s t  b a s i s ,  a l th o u g h  
th e  s c a r c i t y  o f  some h a b i t a t  ty p e s  w i l l  r e q u i r e  th e  p o o lin g  o f  th o se  
ty p e s  from  s e v e r a l  f o r e s t s *  In t h e s e  c a s e s ,  t h e  r e l a t i o n s h i p  between 
f u e l s  and h a b i t a t  ty p e  may be o b scu red  by th e  f o r e s t  to  f o r e s t  v a r i a ­
t i o n  w i t h i n  one type*  Firm  r e s u l t s  sh o u ld  be a v a i l a b l e  in  a b o u t  two 
y e a r s .  Or* Brown s e e s  some d a n g e r  in  sum m arizing and d i s t r i b u t i n g  
p r e l im in a r y  in f o r m a t io n ;  i t  may n o t  be p o s s ib l e  to  c o r r e c t l y  i n t e r ­
p r e t  i t  a t  th e  p r e s e n t  t im e ,  and m anagers may b ase  unw arran ted  con­
c l u s i o n s  upon i t *  D ata  from some f o r e s t s  a r e  now b e in g  summarized 
by h a b i t a t  type  in  te rm s o f  to n s  p e r  a c r e  o f  th e  v a r io u s  s iz e d  fu e l s *  
A p p a re n t ly  th e  o n ly  o t h e r  s t u d i e s  r e l a t i n g  f u e l  lo a d in g  and 
th e  r o l e  o f  f i r e  t o  h a b i t a t  ty p e s  a r e  i n v e s t i g a t i o n s  c o n c e rn in g  th e  
f u n c t io n  o f  f i r e  in  w i ld e r n e s s  conduc ted  by R o b er t  Mutch and a s s o c i a t e s  
o f  t h e  N o r th e rn  F i r e  L a b o ra to ry *  The W hitecap  F i r e  S tudy in  th e  S e l -  
w a y - B i t t e r r o o t  W ild e rn e s s  i n  t h e  B i t t e r r o o t  N a t io n a l  F o r e s t  in c lu d e d  
t h r e e  y e a r s  o f  sam pling  (1971-1973)*^^  The d a ta  were s t r a t i f i e d  by 
h a b i t a t  ty p e ;  P f i s t e r ’ s c h e c k l i s t  was used and a r e a s  w ere keyed o u t  
t o  phase* The d a t a ,  w hich have n o t  y e t  been c o m p le te ly  t r e a t e d  and 
sum m arized , go i n t o  th e  w i ld e r n e s s  f i r e  program d eve loped  by James 
Brown and o t h e r s  a t  th e  F i r e  L a b o ra to ry *  One p r i n t o u t  w i l l  g iv e  b ru sh  
f u e l s  f o r  a c e r t a i n  h a b i t a t  ty p e  by s p e c i e s  i n  pounds p e r  a c re *  Us­
in g  a n o t h e r  program , th e  f i r e  m odel,  dev e lo p ed  by F rank  A l b l n i ,  
h a b i t a t  ty p e  can  be c o r r e l a t e d  w i th  r a t e  o f  s p r e a d ,  flam e h e ig h t  p e r
In fo rm a t io n  on th e  W hitecap  s tu d y  was p ro v id ed  by R ick  Oberheu o f  
t h e  N o r th e rn  F i r e  L a b o ra to ry  who p a r t i c i p a t e d  in  th e  s tu d y  and i s  
In v o lv e d  i n  a n a ly z in g  th e  d a ta *
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m in u te  a t  v a r i o u s  wind s p e e d s .  Byram*s i n t e n s i t y ,  and Van W agner 's  
crown s c o r c h  h e i g h t  (O berheu , p e r s o n a l  c o m m u n ic a t io n )«
Mapping o f  th e  W hitecap  a r e a  w i l l  n o t  be by h a b i t a t  ty p e ,  b u t  
by E c o lo g ic a l  Land U n i t s  (ELU s), The a r e a  c o n t a i n s  f i v e  ELUs and 16 
h a b i t a t  ty p es*  The ELUs a r e  l e s s  s p e c i f i c  th a n  h a b i t a t  ty p e s  and 
in c l u d e ,  in  th e  W hitecap  a r e a ,  s h r u b f i e l d s ,  P onderosa  p in e  sa v an n a ,  
Ponderosa  p in e -D o u g la s  f i r  s o u th  s lo p e  co m m u n it ie s ,  n o r th  s lo p e  com­
m u n i t i e s ,  and s u b a lp i n e  co m m u n it ie s .  Management d e c i s io n s  w i l l  p ro ­
b a b ly  be based  on ELUs.
H a b i t a t  ty p e s  w ere abandoned a s  th e  b a s i s  f o r  a n o th e r  w i l d e r ­
n e s s  f i r e  s tu d y  in  th e  Teton  W ild e rn e s s  in  Wyoming b ecau se  t h e y  w ere 
u n r e p r e s e n t a t i v e  o f  th e  c o v e r  ty p e s  o f  th e  a r e a  (Oberheu 1 9 7 5 ) .  A 
s t u d e n t  o f  Daubenmire d e l i n e a t e d  two h a b i t a t  t y p e s ,  s p r u c e - f l r / V a s c  
and SF/Cage, b u t  th e  s t r a t i f i c a t i o n  f i n a l l y  chosen  was fo u r  " s ta n d  
c l a s s e s '^  even -ag ed  lo d g e p o le  p in e ,  t r a n s i t i o n  a r e a ,  s p r u c e - f i r  a r e a ,  
and burn* Each u n i t  o f  land  was f e l t  to  be v e ry  uniform * D i f f e r ­
e n c e s  i n  f u e l  lo a d in g  and r a t e  o f  sp re a d  w ere found betw een th e  s ta n d  
c l a s s e s ,  i n d i c a t i n g  t h a t  c o v e r  ty p e  r a t h e r  th a n  h a b i t a t  type  i s  more 
im p o r ta n t  in  d e te r m in in g  f i r e  c h a r a c t e r i s t i c s *
G en era l  o p in io n  and th e  p r e l im in a r y  c o n c lu s io n s  o f  t h e s e  s tu d ­
i e s  a p p e a r  to  s u g g e s t  t h a t  c o r r e l a t i o n s  betw een f u e l s  and h a b i t a t  
ty p e s  w i l l  p ro b a b ly  be o f  a  g e n e r a l  n a tu r e *  S p e c i f i c  knowledge o f  
c o v e r  ty p e  and m o r t a l i t y  f a c t o r s  on th e  a r e a s  in  q u e s t i o n  w i l l  be 
n e c e s s a r y .
Timber P r o d u c t i v i t y  and H a b i ta t  IS'pes
P r e d i c t i o n  o f  th e  y i e l d  c a p a c i t y  o f  a s i t e  i s  one o f  th e  key
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management i m p l i c a t i o n s  o f  th e  h a b i t a t  ty p e  sy s te m .  At th e  t im e  o f  the
1971 T r a in in g  S e s s io n ,  e v a l u a t i o n  o f  t h e  p r o d u c t i v i t y  o f  v a r io u s  ty p e s
was i n t e g r a t e d  i n t o  an  e s t im a te d  maximum p o t e n t i a l  p r o d u c t i v i t y  r a t i n g
g iv e n  i n  c u b ic  f e e t  p e r  a c r e  p e r  y e a r .  Each ty p e  was r a t e d  on a
s c a l e  o f  1 (0 to  20 c u .  f t . / A / y r . )  to  10 (200+ c u .  f t . / A / y r . )  ( P f i s t e r
1 9 7 1 ) .  In  F o r e s t  H a b i t a t  l ÿ p e s  o f  M ontana. P f i s t e r  p ro v id ed  t a b l e s
15o f  t h e  e s t im a te d  y i e l d  c a p a b i l i t y  o f  Montana h a b i t a t  ty p e s  based 
on s i t e  in d e x  d a t a  and s t o c k a b i l i t y  f a c t o r s .  Y ie ld  c a p a b i l i t y ,  g iv e n  
in  c u .  f t . / A / y r . ,  i s  d iv id e d  i n t o  f i v e  c l a s s e s :  0 -2 0  (v e ry  lo w ) ,  20-50
( lo w ) ,  50-85  ( m o d e ra te ) ,  85-120  ( h i g h ) ,  and 120+ (v e ry  h i g h ) .  The 
ty p e s  a r e  i n d i c a t e d  a s  b road  b a n d s ,  o f t e n  sp a n n in g  two co m p le te  
y i e l d  c a p a b i l i t y  c l a s s e s  and e n t e r i n g  a t h i r d .  The p r o d u c t i v i t y  
r a t i n g  I s  " .  .  • in te n d e d  t o  s e rv e  a s  a  fo u n d a t io n  f o r  developm ent o f  
o f  f u t u r e  " s i t e - s p e c i f i c *  management i m p l i c a t i o n s  by u s e r s  o f  th e  
sy s tem  and f u t u r e  r e s e a r c h  s t u d i e s "  ( P f i s t e r  e t  a l .  1 9 7 4 ) .
The s h o r tc o m in g s  o f  th e  y i e l d  t a b l e  method o f  e s t im a t in g  p ro ­
d u c t i v i t y  a r e  n o t o r i o u s ;  P f i s t e r  used i t ,  a s  d o es  ev e ry o n e  e l s e ,  f o r  
l a c k  o f  a  b e t t e r  a l t e r n a t i v e .  Y ie ld  t a b l e s  w ere  d e v is e d  f o r  f u l l y  
s to c k e d  n a t u r a l  s t a n d s .  However, v e r y  few n a t u r a l  s t a n d s  a c h ie v e  
w h a t i s  c o n s id e re d  " f u l l  s t o c k i n g , "  a term  w hich  i s  d i f f i c u l t  to  i n t e r ­
p r e t .  M oreover,  y i e l d  c a p a c i t y  based  on managed s ta n d  p o t e n t i a l  would be 
more m e a n in g fu l  th a n  t h a t  based  on n a t u r a l  s t a n d s .  R eg io n a l s i t e  
in d e x  c u r v e s ,  from w hich  th e  y i e l d  t a b l e s  a r e  d e r i v e d ,  a r e  n o t  a v a l l -
Y ie ld  c a p a b i l i t y  e q u a l s  t h e  mean a n n u a l  in c re m e n t  o f  grow ing s to c k  
a t t a i n a b l e  i n  f u l l y  s t o c - a d  n a t u r a l  c t m d s  a t  th e  age  o f  c u lm in ­
a t i o n  o f  mean a n n u a l  In c re m e n t  ( P f i a t c r  c t  a l .  V ï i h i *
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a b l e  f o r  many s p e c i e s .  For exam ple , s i t e  in d e x - y ie ld  c a p a b i l i t y  c u rv e s  
w ere  h y p o th e s iz e d  f o r  D ouglas  f i r  and s p ru c e  ( P f i s t e r  e t  a l .  1 9 7 4 ) .
The p o t e n t i a l  p r o d u c t i v i t y  r a t i n g s  o f  h a b i t a t  ty p e s  now a v a i l ­
a b l e  a r e  a p p l i c a b l e  o n ly  on a  l a r g e  s c a l e .  When a  more a c c u r a t e  
e s t i m a t e  I s  n e e d e d ,  P f i s t e r ,  e t  a l .  (1974) urged  a d d i t i o n a l  l o c a l  
sam pling*  On th e  d i s t r i c t  o r  even f o r e s t  l e v e l ,  e d a p h ic  f a c t o r s  a s  
w e l l  a s  h a b i t a t  type  m ust be ta k e n  i n t o  c o n s id e r a t i o n  when e s t im a t in g  
s i t e  c a p a b i l i t y  ( B e a u f a i t ,  p e r s o n a l  co m m u n ica t io n ) .
More s p e c i f i c  s t u d i e s  a r e  o b v io u s ly  n eed ed ,  e s p e c i a l l y  in  
te rm s  o f  p o t e n t i a l  p l a n t  b iom ass  p r o d u c t i v i t y ,  p o t e n t i a l  f i b e r  p o r -  
d u c t i v i t y  ( c u .  f t . / A / y r . ) ,  and p o t e n t i a l  lum ber p r o d u c t i v i t y  (b d .  f t . /  
A / y r . )  ( P f i s t e r  1 9 7 1 ) .  P o t e n t i a l  t r e e  b iom ass  p r o d u c t i v i t y  i s  c u r r e n t ­
ly  b e in g  examined i n  r e l a t i o n  t o  th e  grand f i r ,  w e s te rn  r e d c e d a r ,  
and w e s te r n  hemlock h a b i t a t  ty p e s  o f  n o r th e r n  Idaho (H anley 1 9 7 5 ) .
The o b j e c t i v e s  o f  t h i s  s tu d y  a r e  to
e s t i m a t e  th e  p o t e n t i a l  t r e e  b iom ass p r o d u c t i v i t y  o f  th e  
t h r e e  P a c h is t im a  un ion  h a b i t a t  ty p e s  from th e  g a th e r in g  
and e v a l u a t i n g  o f  a v a i l a b l e  l i t e r a t u r e  and l o c a l  m easure­
ment r e c o r d s  . . .  p r o d u c t i v i t y  d i f f e r e n c e s  r e l a t e d  to  
s i t e  in d e x ,  h a b i t a t  t y p e ,  and t r e e  com ponents w i l l  be 
d e te rm in e d  i n s o f a r  a s  t h e  d a t a  p e rm it  (H anley  1 9 7 5 ) .
The t r e e  s p e c i e s  w hich  w i l l  be In v o lv ed  in c lu d e  w e s te rn  w h i te  p in e ,  
w e s te rn  l a r c h ,  D ouglas f i r ,  g rand  f i r ,  w e s te rn  hem lock, w e s te rn  r e d ­
c e d a r ,  lo d g e p o le  p i n e ,  Englemann s p ru c e ,  and a l p i n e  f i r .  No f i e l d  
work w i l l  be u n d e r ta k e n ;  p r o d u c t i v i t y  o f  s e l e c t e d  s ta n d s  w i l l  be 
e s t im a te d  by c a l c u l a t i n g  th e  d i f f e r e n c e  betw een c u r r e n t  t r e e  b iom ass 
and p r o je c t e d  f u t u r e  t r e e  b io m a ss .  The i n i t i a l  r e s u l t s  w i l l  be a v a i l ­
a b l e  in  t h e  summer o f  1975.
The c u r r e n t  g u i d e l i n e s  f o r  h a b i t a t  type  p r o d u c t iv i t y  a r e  l a r g e
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s c a l e  e s t im a t io n s »  Managers can  use  them to  rank  th e  ty p es  in  r e l a ­
t i o n  t o  each  o t h e r  and a s  rough  i n d i c a t i o n s  o f  what a  p a r t i c u l a r  s i t e  
m ig h t  y i e l d *  However, l o c a l  m easurem ents  a r e  e s s e n t i a l »
The G e n e t ic  I m p l ic a t io n s  o f  H a b i t a t  Types
I f  v e g e t a t i o n  i s  th e  e x p r e s s io n  o f  a l l  i n t e g r a t e d  s i t e  f a c t o r s ,  
and i f  t h e  sum o f  a l l  s i t e  f a c t o r s  i s  r e l a t i v e l y  c o n s ta n t  w i th in  one 
h a b i t a t  ty p e ,  th en  th e  p l a n t s  w hich  t h r i v e  in  one g e o g rap h ic  s e c ­
t i o n  o f  a h a b i t a t  type  shou ld  a l s o  do w e l l  in  a n o th e r  a r e a  o f  t h a t  
same type» Region I  i s  a p p ly in g  t h i s  th e o r y  in  th e  developm ent o f  
seed  t r a n s f e r  z o n e s .  H a b i t a t  ty p e s  a r e  th e  b a s ic  u n i t  f o r  seed zones 
in  th e  n o r th e r n  R o ck ies  (Howe, p e r s o n a l  com m u n ica tio n )» In n o r th e r n  
Idaho t h e r e  a r e  f i v e  m ajo r  seed z o n e s ;  in  M ontana, s e v e n .
There a r e  no b i o l o g i c a l  r e s t r i c t i o n s  on exchanges  between th e  
same h a b i t a t  ty p e  w i th in  1000 f o o t  h ig h e r  o r  2000 f o o t  low er e l e v a ­
t i o n s  w i t h i n  a  seed  t r a n s f e r  z o n e .  C e r t a in  t r a n s f e r s  m ust be approved 
by a c e r t i f i e d  s i l v i c u l t u r i s t :  (1 )  exchanges between d i f f e r e n t  h a b i t a t
ty p e s  w i t h i n  a seed  t r a n s f e r  zo n e ,  (2 )  exchanges  in  e l e v a t i o n  exceed ­
ing 1000 f e e t  up o r  2000 f e e t  down, and (3 )  exchanges o f  seed between 
b o rd e r  d i s t r i c t s  o f  two seed  zo n es  (Howe 1974)»
The seed t r a n s f e r  zone program i s  needed because  th e  p r e s e n t  
sy s te m , u n d er  w hich  ea c h  r a n g e r  d i s t r i c t  c o l l e c t s  i t s  own s e e d ,  i s  
cumbersome and i n e f f i c i e n t .  I t  i s  im p o s s ib le  f o r  an  I n d iv id u a l  d i s ­
t r i c t  t o  m a in ta in  an  in v e n to ry  o f  a l l  t h e  h a b i t a t  t y p e - s p e c l e s - e l e v a -  
t i o n  c o m b in a t io n s  i t  vjja -j  r e q u i r e  (Howe 1974)» The system  i s  n o t  y e t  
im p lem en ted , b u t  i t  i s  hoped t h a t  e v e n t u a l l y  a l l  u s e r s  o f  f o r e s t  t r e e
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seed  w i l l  p a r t i c i p a t e  in  th e  p rog ram .
A t p r e s e n t ,  h a b i t a t  ty p e s  a r e  o n ly  s p e c u l a t i v e l y  used t o  e s t a b ­
l i s h  t h e  b o u n d a r ie s  o f  g e n e t i c  p o p u la t io n s  (Howe, p e r s o n a l  communica­
t i o n )  .  Progeny and p ro venance  t e s t s  a r e  needed to  d e te rm in e  th e  
s t r e n g t h  o f  th e  r e l a t i o n s h i p  betw een h a b i t a t  ty p e s  and g e n e t i c  v a r i a ­
t i o n .  One t e s t  o f  t h i s  n a t u r e  was co nduc ted  on 24 p o p u la t io n s  o f  
Rocky M ountain  D ouglas  f i r  in  o r d e r  t o  a s s e s s  th e  g e n e t i c  v a r i a t i o n  
i n  h e i g h t  a t  two y e a r s  o f  ag e  ( R e h f e ld t  1 9 7 4 ) .  Four p o p u la t io n s  o f  
s e e d l in g s  r e p r e s e n te d  each  o f  s i x  h a b i t a t  ty p e s  from w e s te rn  M ontana, 
n o r t h e r n  Id ah o ,  and e a s t e r n  W ashing ton  (DF/Phara and D F /S y a l,  DF/Caru, 
GF/Pamy, WRC/Panty, WH/Pamy, and AF/Pamy).  The s tu d y  showed t h a t  th e  
mean h e i g h t s  o f  s e e d l in g s  from DF/Caru and AF/Pamy were s i g n i f i c a n t l y  
low er th a n  th o se  o f  s e e d l in g s  from a l l  th e  o t h e r  h a b i t a t  t y p e s .  In  
g e n e r a l ,  t h e  p o p u la t io n s  r e p r e s e n t i n g  t h e s e  h a b i t a t  ty p e s  were from th e  
h i g h e s t  e l e v a t i o n s .  However, p o p u la t io n s  from two low er e l e v a t i o n  
AF/Pamy s i t e s  w hich grew i n  f r o s t  p o c k e ts  had h e ig h t s  s i m i l a r  to  
th o s e  o f  th e  s e e d l in g s  from th e  h ig h e r  e l e v a t i o n s .  T h is  s u g g e s ts  t h a t  
t h e  d i f f e r e n t i a t i o n  o f  th e  p o p u la t io n s  from th e  DF/Caru and AF/Pamy 
h a b i t a t  ty p e s  i s  a f u n c t io n  o f  th e  c o o l  en v iro n m en ts  found In  th o se  
t y p e s .
G e n e t ic  v a r i a t i o n  c o u ld  n o t  be i n t e r p r e t e d  t o t a l l y  in  term s 
o f  h a b i t a t  t y p e s ,  how ever. P o p u la t io n s  from n o r th e r n  Idaho and 
e a s t e r n  W ashing ton  had s i g n i f i c a n t l y  g r e a t e r  mean h e ig h t s  th a n  th o se  
from  w e s te rn  M ontana, even  i f  t h e  DF/Caru and AF/Pamy p o p u la t io n s  were 
e x c lu d e d .  A p p a r e n t ly ,  th e  c r e s t s  o f  th e  B i t t e r r o o t  and C a b in e t  Moun-
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t a i n s  d i v i d e  t h e  r e g i o n  i n t o  two a r e a s  o f  c o n t r a s t i n g  s e l e c t i v e  p r e s ­
s u r e s .
A c c o rd in g  to  R e h f e ld t  ( 1 9 7 4 ) ,  th e  •*. • • d e f i n i t i o n s  o f  l a r g e  
p r o p o r t i o n s  o f  g e n e t i c  v a r i a n c e  f o r  Rocky M ountain  D ouglas  f i r  s e rv e  
a s  a g u id e  to  f o r e s t  m anagem ent.” The seed  t r a n s f e r  zones  a r e  an  
exam ple o f  t h i s  id e a  in  a c t i o n .  Now t h a t  a  s i g n i f i c a n t  amount o f  
g e n e t i c  v a r i a t i o n  has  been shown to  be a t t r i b u t a b l e  to  h a b i t a t  t y p e s ,  
many p o s s i b l e  u s e s  o f  th e  c o n n e c t io n  betw een ty p e s  and g e n e t i c  v a r i a ­
t i o n  s u g g e s t  th e m s e lv e s .  F o r  exam ple , h a b i t a t  ty p e s  may d e f in e  th e  
b o u n d a r ie s  o f  p o p u la t i o n s  w hich  co u ld  be used In  t r e e  improvement 
o ro g ra m s .  I f  i n c r e a s e d  t r e e  h e i g h t  w ere  th e  d e s i r e d  c h a r a c t e r i s t i c ,  
g e n e t i c i s t s  w i l l  now r e a l i z e  t h a t  th e y  shou ld  av o id  b re e d in g  s to c k  
from DF/Caru and AF/Pamy h a b i t a t  ty p e s  b u t  sho u ld  I n s te a d  c o n c e n t r a t e  
on t r e e s  from o t h e r  h a b i t a t  ty p e s  in  n o r th e r n  Idaho and e a s t e r n  Wash­
i n g t o n .
W i l d l i f e  and H a b i t a t  Types
The c o n n e c t io n  between w i l d l i f e  and h a b i t a t  type  i s  in  an 
o b s e r v a t i o n  s t a g e  ( B e a u f a i t ,  p e r s o n a l  co m m u n ica t io n ) .  There a r e  a 
number o f  r e a s o n s  why a r i g o r o u s  r e l a t i o n s h i p  between a n im a ls  and 
h a b i t a t  may be d i f f i c u l t  o r  im p o s s ib le  to  d e f i n e .  Animals seem to  
s l i p  among th e  i n t e r s t i c e s  o f  th e  ty p e s i  th e  e c o to n e s ,  f o r e s t  g l a d e s ,  
s t r e a m s l d e s ,  and a l p i n e  meadows. A l l  th e s e  a r e a s  a r e  Ignored  by th e  
h a b i t a t  ty p e  sy s te m ,  even though th e y  may be m ost Im p o r ta n t  to  many 
a n i m a l s .  W ith w i l d l i f e  pe rhaps  even more so  th a n  w i th  f i r e ,  th e  v eg e­
t a t i o n  w hich i s  a c t u a l l y  on th e  s i t e  i s  more im p o r ta n t  th an  the  vege-
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Cation which t h a t  s i t e  may u l t im a te ly  support*  Often th e  s c a le  which 
an anim al r e l a t e s  to  may n o t  be comparable to  the sc a le  o f  h a b i t a t  
ty p in g ,  e s p e c i a l l y  i f  one c o n s id e rs  an im als  o th e r  than deer  and e l k .
Many w i l d l i f e  s tu d ie s  which p u rp o rt  to  r e l a t e  animal d i s t r i b u ­
t i o n ,  b e h a v io r ,  e t c . ,  to  " h a b i t a t  ty p es"  a r e  in  r e a l i t y  r e l a t i n g  the  
animal v a r i a b l e  to  a lo o se ly  d e f in ed  cover ty p e .  For example, a 
s tudy  in  Maryland which c o r r e l a t e d  shrew d i s t r i b u t i o n  w ith  h a b i t a t  
type a c t u a l l y  used fou r  cover ty p e s :  Japanese l a r c h ,  mature hard ­
wood, sco tch  p in e ,  and open a re a  (Harman 1972). Hein (1970), in  a 
s tudy  o f  g rouse d i s t r i b u t i o n ,  gave a thorough a n a ly s is  o f  the  vege­
t a t i o n  in c lu d in g  s u c c e ss io n a l  t r e n d s ,  and concluded th a t  broods a re  
r e s t r i c t e d  to  l a t e  s e r a i  s ta g e s  o f  x e r i c  communities and a re  commonly 
found n e a r  th e  f o r e s t  edge.
These w i l d l i f e  s tu d ie s  appear to  c r e a t e  a small s c a le ,  lo c a l  
s e t  o f  " h a b i t a t  ty p e s"  e x p re s s ly  fo r  use in the  p a r t i c u l a r  s tu d i e s .
An e x te n s iv e  in v e s t ig a t i o n  o f  th e  l o n e s ta r  t i c k  de f in ed  h a b i t a t  types  
such a s  hay meadow, n a t iv e  p r a i r i e ,  ecotone (w o o d s-p ra ir ie  i n t e r f a c e ) ,  
opening in  woods, and v a r io u s  t r e e  types  de f in ed  by the  dominant 
s p e c ie s  (Seratner 1971, 1973, 1974), These types  d id  r e f l e c t  t i c k  den­
s i t y ;  in  the  p r a i r i e  type th e r e  was a d i r e c t  c o r r e l a t i o n  between 
p ro x im ity  o f  the  sample to  th e  eco tone and numbers o f  a d u l t  t i c k s .
The " h a b i t a t  ty p e s"  d e sc r ib e d  above bear  no r e l a t i o n  to  Daub­
enmire* s h a b i t a t  type  system , b u t  th e se  s tu d i e s  serve  as examples o f 
p o s s ib le  approaches to  the  problem o f  r e l a t i n g  w i l d l i f e  to  v e g e ta t io n  
and o f  th e  s o r t s  o f  v e g e ta t io n  w i l d l i f e  a s s o c i a t e s  w i th .
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I n v e s t i g a t i o n s  which have s t r a t i f i e d  d a ta  by Daubenraire*s or 
P f l s t e r * s  h a b i t a t  ty p es  have enjoyed mixed s u c c e s s .  Schmautz ra te d  
the  22 Idaho and Washington h a b i t a t  types  acco rd ing  to  an e s t im a t io n  
o f  t h e i r  r e l a t i v e  v a lu e  as  w in te r  and summer b ig  game range ( P f i s t e r  
e t  a l .  1971). The v a lu e  o f  a h a b i t a t  type fo r  b ig  game w in te r  range 
depends on (1) i t s  p o t e n t i a l  to  produce p a la t a b le  fo rage  during  some 
p a r t  o f  th e  s u c c e s s io n a l  c y c le  and (2) the  a v a i l a b i l i t y  o f  t h a t  f o r ­
age d u r in g  th e  c r i t i c a l  w in te r  m onths. T h e re fo re ,  the  summer range 
r a t i n g  i s  based p r im a r i ly  on e s tim a ted  p o te n t i a l  to  produce p a la ta b le  
fo r a g e ,  w h ile  th e  w in te r  r a t i n g  i s  based on p roduc tion  a d ju s te d  f o r  
a v a i l a b i l i t y .  A l i s t  o f  types  whose fo rag e  p ro d u c tio n  i s  improved 
by f i r e  i s  in c lu d e d .  The g r e a t e s t  v a lu e  o f  Schmautz’ s a n a ly s i s  i s  
i n d i c a t i n g  p o t e n t i a l l y  v a lu a b le  summer and w in te r  range  a re a s  (H alver­
son , p e rso n a l  com m unication). For example, the  DF/Phma h a b i t a t  typa 
has th e  h ig h e s t  c a p a c i ty  f o r  w in te r  fo rag e  p ro d u c t io n ,  b u t  the  man­
a g e r  must know th e  lo c a t io n  and c h a r a c t e r i s t i c s  o f  the  p a r t i c u l a r  
w i n t e r  range in  q u e s t io n  in  o rd e r  to  a c c u r a te ly  a s s e s s  a v a i l a b i l i t y .
The on ly  c u r r e n t ,  l a r g e  s c a le  i n v e s t i g a t io n  r e l a t i n g  w i l d l i f e  
to  h a b i t a t  type i s  th e  C oopera tive  Elk-Logging Study which i s  being 
conducted  by Region I ,  th e  In te rm o u n ta in  F o re s t  and Range Experiment 
S t a t i o n ,  the  Montana F ish  and Game Departm ent, the  Bureau of  Land 
Management, and the  School o f  F o re s t ry  a t  the  U n iv e rs i ty  o f  Montana. 
The purpose o f  the  s tu d y  i s  .  .  to  de te rm ine  the in f lu e n c e  o f l e g ­
g ing  and road c o n s t r u c t i o n ,  to g e th e r  and i n d iv id u a l ly ,  on ths  behav­
i o r ,  movement, h a r v e s t in g ,  and s u rv iv a l  o f  the Rocky Mountain El! in
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Montana (Lyon 1975). According to  th e  1974 P ro g ress  R eport,  m oist 
s i t e s  a r e  a v e ry  im portan t component o f  e lk  summer ra n g e .  H ab ita t  
types  which a r e  l i k e l y  to  in c lu d e  such a r e a s  a r e  AF/Caca and AF(WBP)/ 
Vase in  e a s te rn  Montana, and AF/Luhi-Mefe, AF/Clun, and AF/Mefe in wes­
t e r n  Montana. The r e p o r t  em phasizes t h a t  m ois t s i t e s  must be i n t e r ­
spe rsed  w ith  o th e r  n e c e s sa ry  h a b i t a t  components In c lu d in g  c e r t a in  
tim ber ty p e s ,  d ry ,  broken, and open p a rk s ,  and v a r io u s  o th e r  p h y s ica l  
c h a r a c t e r i s t i c s .  Lyon (1975) recommended t h a t  the f iv e  c r i t i c a l  
types  ” . .  .  should be managed to  m ain ta in  the  o v e r a l l  i n t e g r i t y  of 
the  e lk  h a b i t a t .  . . ** in  a re a s  where they a re  . .  a p p ro p r ia te ly  in ­
te r s p e r s e d  w ith  o th e r  req u irem en ts  o f  E lk .”
As w ith  the  fo rag e  p r o d u c t iv i ty  p o te n t i a l  r a t i n g s  o f  Dauben- 
mire*8 h a b i t a t  ty p e s ,  th e  recommendations and co n c lu s io n s  o f  the  Elk- 
Logging Study a r e  in tended  only  as  g u id e l in e s .  The manager i s  warned 
t h a t  e x t r a p o la t io n  may be hazardous, t h a t  the  t e n t a t i v e  conc lus ions  
may n o t  app ly  to  c e r t a i n  local s i t u a t i o n s ,  and th a t  l i t e r a l  a p p l ic a ­
t io n  must n o t  be s u b s t i t u t e d  fo r  on-the-g round  in sp e c t io n  (U.S.D.A. 
F o r e s t  S e rv ic e  1974a). The s tudy  may c o n tin u e  i n d e f in i t e l y  (Lyon, 
p e rso n a l  communication), so more r e s u l t s  and c o n c lu s io n s  can be ex­
p e c te d .
The c o r r e l a t i o n  between h a b i t a t  types  and w i l d l i f e  i s  in  an 
i n f a n t  s ta g e  w ith  an u n c e r ta in  f u t u r e .  Some o f  the  d i f f i c u l t i e s  may 
be overcome by d e f in in g  th e  s u c c e s s io n a l  s ta g e s  which lead  in to  each 
clim ax a s s o c i a t i o n .  Or, w ith  re g a rd  to  w i l d l i f e ,  the  types may con­
t in u e  to  a c t  m erely  a s  p o in te r s  to  p o t e n t i a l l y  v a lu a b le  a r e a s .
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CHAPTER 7
THE USE OF HABITAT TYPE INFORMATION BY FEDERAL AND STATE AGENCIES
The p reced in g  p o r t io n  o f  the  paper d e a l t  w i th  c o r r e l a t i o n s  
between h a b i t a t  types  and environm ental v a r i a b l e s ,  e s p e c i a l l y  in  
th o se  a r e a s  which a r e  the  s u b je c t  o f  c u r r e n t  r e s e a r c h .  In th e  f o l ­
lowing s e c t i o n s ,  the  a p p l i c a t i o n s  o f  th e se  c o r r e l a t i o n s  w i l l  be 
d i s c u s s e d .
The im p l ic a t io n s  connected w ith  c e r t a i n  h a b i t a t  types  a r e  the 
e s s e n t i a l  p a r t  o f  th e  system f o r  the  land manager. To say an a rea  
i s  a PP/Agsp h a b i t a t  type  i s  m eaningless  u n le ss  i t  i s  a l s o  known 
t h a t  t h i s  h a b i t a t  type i s  one o f  the  d r i e s t  types  in  the  ponderosa 
p in e  s e r i e s ,  t h a t  i t  i s  s u b je c t  to  r e l a t i v e l y  long p e r io d s  o f  summer 
d ro u g h t ,  t h a t  i t  i s  prone to  s te e p  s lo p e s  and e ro s io n  problems, th a t  
ad eq u a te  r e g e n e ra t io n  a f t e r  heavy c u t t i n g  may tak e  20 to  30 y e a r s ,  
and t h a t  p o t e n t i a l  fo r  l iv e s to c k  fo rag e  i s  m oderate ly  h igh ( P f i s t e r  
e t  a l .  1974). In o rd e r  to  pu t t h i s  and o th e r  h a b i t a t  ty p e - re la te d  
knowledge to  work, th e  land manager must f i r s t  de te rm ine  what h a b i t a t  
ty p es  he i s  working w i th .  This n e c e s s i t a t e s  some s o r t  o f  sy s tem atic  
c o l l e c t i o n  and c o m p ila t io n  o f  h a b i t a t  type in fo rm a tio n .  Once h a b i t a t  
type in fo rm a tio n  i s  a v a i l a b l e ,  th e  im p l ic a t io n s  o f  the  p a r t i c u l a r  
ty p es  must be in te g ra te d  i n t o  management d e c i s io n s .  H opefully , the 
r e s u l t s  w i l l  be d e c i s io n s  o f  Increased  e c o lo g ic a l  v a l i d i t y .
The fo llo w in g  in fo rm a tio n  on the  c o l l e c t i o n ,  co m p ila t io n ,  and
73
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I n t e g r a t i o n  o f  h a b i t a t  type d a ta  i s  taken from in te rv ie w s  w ith  p e r ­
sonnel from the  F o re s t ry  D iv is io n  o f  the  S ta te  Department o f  N atu ra l 
Resources and C o n se rv a t io n ,  the  M issoula Ranger D i s t r i c t ,  the  Lolo 
N a tio n a l  F o re s t  S u p e r v is o r 's  O f f ic e ,  and the  Region I Regional O ffice  
o f  th e  F o re s t  S e rv ic e .
The C o l le c t io n  o f  H a b i ta t  Type Inform ation
The i n i t i a l  s te p  o f  d e te rm in in g  the  h a b i t a t  type o f an a re a  
one o f  the  most c r u c i a l  in  th e  p ro cess  o f  u t i l i z i n g  h a b i t a t  type 
The o r ig i n a t o r s  o f  th e  key to  th e  Montana h a b i t a t  types recommend us­
ing th e  f i e ld  form s p e c i f i c a l l y  dev ised  fo r  tak in g  h a b i t a t  type p lo t s  
(Arno, p ersona l com m unication). The f i e l d  form l i s t s  a l l  the in d ie s  
t o r  s p e c ie s  by s c i e n t i f i c  name and common name and g iv e s  the s p e c ie s  
a b b r e v ia t io n  used in  d e s ig n a t in g  th e  ty p e s .  Blanks fo r  reco rd in g  cov­
erage  c l a s s e s ,  p l o t  l o c a t io n ,  e l e v a t io n ,  a s p e c t ,  s lo p e ,  topography» 
and c o n f ig u ra t io n  a r e  p ro v id e d .  A completed f i e l d  form Includes  the  
minimum amount o f  in fo rm a tio n  n e c e ssa ry  to  determ ine th e  type (Amo, 
p e rso n a l  com m unication).
Once coverage  c l a s s e s  fo r  a l l  i n d ic a to r  s p e c ie s  in  a p lo t  
have been d e te rm in e d ,  th e  h a b i t a t  type can be keyed o u t  u s ing  the  key 
fo r  the  a p p ro p r ia te  s e r i e s .  P f i s t e r  e t  a l .  (1974) l i s t e d  s e v e ra l  
re q u irem en ts  f o r  s u c c e s s fu l  use o f  th e  h a b i t a t  type  key . A ccurate  
i d e n t i f i c a t i o n  and canopy coverage e s t im a te s  fo r  a l l  i n d ic a to r  specia l 
a r e  e s s e n t i a l .  To i n i t i a t e  use o f  th e  key, the u se r  must id e n t i f y
16 A l i s t  o f  people  in te rv iew ed  in  t h i s  s tudy  i s  con ta ined  in  App- 
3 .
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th e  c o r r e c t  p o t e n t i a l  c lim ax t r e e  s p e c ie s .  A t r e e  s p e c ie s  I s  c o n s id ­
ered  to  be rep ro d u c in g  s u c c e s s fu l ly  I f  d a ta  and o b se rv a t io n s  in d ic a te  
t h a t  a t  l e a s t  10 s e e d l in g s  l e s s  than  four inches  d .  b .  h .  per a c re  
occupy o r  " w i l l  occupy" the  s i t e  ( P f i s t e r  e t  a l .  1974). Once the 
c o r r e c t  s e r i e s  has been s e le c t e d ,  the  key should be followed l i t e r a l l y .  
The key i s  only  v a l id  in  s ta n d s  w itit m ature t r e e  canopies  which have 
n o t  been s e v e re ly  d i s t u r b e d .  I f  a s tand  i s  se v e re ly  d is tu rb e d ,  the 
h a b i t a t  type  should be e x t r a p o la te d  from the  n e a r e s t  mature stand 
w i th  s im i l a r  a b i o t i c  f a c t o r s .
On the  d i s t r i c t  l e v e l ,  h a b i t a t  typ in g  i s  In te g ra te d  in to  
r o u t in e  in v e n to r ie s  which p rov ide  the  in fo rm atio n  n ec e ssa ry  fo r  stand 
p r e s c r i p t i o n s .  On the  M issoula  D i s t r i c t ,  th e  Stage XI in v en to ry  crews 
have been h a b i t a t  typ in g  s in c e  1968 when Daubenmire's types  were pub­
l i s h e d .  As updated types  fo r  Montana were developed , these  were 
adopted (Lund, p e rso n a l  com m unication). Stage I I  in v e n to r ie s  a re  
based upon s tands^^  which were I d e n t i f i e d  from a i r  p h o to s .  The crews 
take  th e  h a b i t a t  type  f o r  each s ta n d .  I f  th e re  i s  a major break in  type , 
the  s ta n d  may be s p l i t  i n to  two p a r t s .  The S tage I I  crews on the  Mis­
so u la  D i s t r i c t  use a  somewhat s im p l i f i e d  v e rs io n  o f  P f i s t e r * s  f i e ld  
19form. I t  has space fo r  10 p l o t s ,  which i s  about the number re q u ired  
fo r  one s ta n d .
This i s  a r a t h e r  sm all s c a l e ,  in te n s e  h a b i t a t  typ ing  o f  the s o r t
The F o r e s t  S e rv ic e  d e f i n i t i o n  o f  a s tand  i s  a homogeneous u n i t  f iv e  
a c r e s  o r  more in  s i z e .
The form was developed by Lyonal Hall o f  th e  Missoula D i s t r i c t .  The 
s i t e  f a c t o r s  such a s  e l e v a t io n ,  e t c . ,  a r e  n o t  in c lu d e d .
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which i s  n e c e s sa ry  fo r  p r o je c t  work. On the  f o r e s t  le v e l  a much l a r ­
g e r  s c a le  and d i f f e r e n t  methods a r e  employed. The tim ber p lanning  d iv ­
i s i o n  o f  the  Lolo N a tio n a l  F o r e s t ,  which was in  charge o f  the  Stage I
19In v e n to ry ,  h i re d  a s p e c ia l  h a b i t a t  ty p e r  who worked both  in  con junc­
t i o n  w ith  the  crews and in d e p e n d e n t ly .  The Stage I  Inven to ry  i s  
a s p e c ia l  in v e n to ry  i n s t i t u t e d  by Region I  s e v e ra l  y ea rs  ago and hab­
i t a t  typ ing  i s  an in t e g r a l  p a r t  o f  the  in v e n to ry .  Three to  four f o r ­
e s t s  a r e  in v e n to r ie d  each summer; the f i e l d  work on the  Lolo was com­
p le te d  in  1974. Tie a c tu a l  a re a  in v e n to r ie d  on the Lolo co n s is te d  o f  
60 randomly s e le c te d  u n i t s  o f  approx im ate ly  250 a c re s  each . As the  
u n i t s  were sampled, one o f  P f i s t e r ' s  f i e l d  forms was completed a t  
each recogn ized  type change, and a d e t a i l e d  h a b i t a t  type map o f  the 
u n i t  was p rep a red .
The f o r e s t  h a b i t a t  ty p e r  used h a b i t a t  type in fo rm ation  from 
th e  sample u n i t s ,  b u t  depended most h e a v i ly  on a s e r i e s  o f  road t r a n s ­
e c t s  made o f  each F o re s t  D i s t r i c t  (Bosworth, persona l cotrenunication). 
The road t r a n s e c t s  inc luded  some o f f - ro a d  reco n n a issan ce  and s e v e ra l  
days were spen t on horseback in  the  unroaded s e c t io n s  o f  F ish  Creek.
In  th e  summer o f  1975, poorly  sampled a re a s  w i l l  be surveyed more in ­
t e n s iv e ly  and th e  h a b i t a t  type map o f  the  f o r e s t  w i l l  be f i n a l i z e d .
The In fo rm a tio n  on the  f o r e s t  h a b i t a t  type  map w i l l  be s u i t ­
a b le  f o r  la rg e  s c a l e ,  m u l t ip le  use p lann ing  (Bosworth, personal com­
m u n ica t io n ;  K e l l i e ,  pe rso n a l com m unication). For s p e c i f i c  p r o je c t s .
19 The h a b i t a t  ty p e r  fo r  th e  Lolo F o re s t  was Rick R ing leb .
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such a s  th in n in g s  and c u t t i n g s ,  th e  f o r e s t e r  involved  w i l l  have to  
c o l l e c t  more d e t a i l e d  h a b i t a t  type  d a ta  fo r  th e  f o r e s t  s i l v i c u l t u r ­
i s t  ( K e l l i e ,  p e rso n a l  communication)* At l e a s t  one o th e r  d iv i s io n  
in  th e  S u p e r v i s o r 's  O f f i c e ,  t h a t  in  charge  o f  w i l d l i f e ,  o c c a s io n a l ly  
c o l l e c t  t h e i r  own h a b i t a t  type in fo rm a tio n  u s ing  th e  s tan d a rd  f i e l d  
form and key (H aIvorson , p e rso n a l  communication)*
The F o r e s t r y  D iv is io n  o f  th e  S ta te  Department o f  N atu ra l Re­
so u rc e s  and C o n serv a tio n  i s  a l s o  u t i l i z i n g  h a b i t a t  type  da ta*  Their  
c o l l e c t i o n  methods a r e  l e s s  fo rm alized  than  th o se  o f  th e  F o re s t  Ser­
v ic e  (Salmonson, p e rso n a l  communication)* I f  F o re s t  S e rv ice  inform a­
t i o n  i s  a v a i l a b l e ,  i t  i s  u sed ;  i f  not; h a b i t a t  types  a r e  determ ined 
w herever s i l v i c u l t u r a l  t r e a tm e n ts  a re  planned* F ie ld  forms a re  n o t  
used e x c e p t  in  a h a b i t a t  type  survey* Any comprehensive program o f  
h a b i t a t  ty p in g  s t a t e  lan d s  would be d i f f i c u l t  because they a r e  w idely  
s c a t t e r e d *  The Swan S ta t e  F o r e s t  has been typed us ing  a com bination 
o f  a i r  p h o to s ,  road t r a n s e c t s ,  and o f f - ro a d  h ik ing*
To s u c c e s s f u l ly  c o l l e c t  h a b i t a t  type d a ta  r e q u i r e s  a c e r t a i n  
amount o f  t r a in i n g  and knowledge* F i r s t , i t  i s  n e c e s sa ry  to  understand  
some o f  the  co n cep ts  o f  th e  system , e s p e c i a l l y  the  idea  t h a t  h a b i t a t  
ty p e s  r e p r e s e n t  the  b i o l o g i c a l  p o t e n t i a l  o f  the  land* I f  an in ex ­
p e r ien ced  worker i s  ty p in g  a lo dgepo le  p ine  s tand  and f in d s  an a lp in e  
f i r  s e e d l in g  every  two c h a in s ,  he w i l l  f in d  i t  easy  to  ignore  tha  
s e e d l in g s  co m p le te ly  u n le s s  he has a b a s ic  u n d e rs ta n d in g  o f  su ccess io n  
and th e  im portance o f  the c lim ax  a s s o c ia t io n *  The h a b i t a t  ty p e r  
must a l s o  be a b le  to  i d e n t i f y  th e  63 i n d i c a t o r  s p a c ic s  end make a c -
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c u r a t e  coverage  e s t i m a t e s .
The l a r g e s t  pool o f  t r a in e d  u s e r s  o f  th e  system has been 
c r e a te d  by a s e r i e s  o f  annual t r a i n i n g  s e s s io n s  which began in  1971, 
They a r e  run  by P f i s t e r  and h i s  a s s o c i a t e s  and have a minimum annual 
a t te n d a n c e  o f  60 (Arno, p e rso n a l  com m unication). The m a jo r i ty  
o f  th o se  a t t e n d in g  a r e  F o re s t  S e rv ic e  employees, bu t th e re  a re  a l s o  
r e p r e s e n t a t i v e s  o f  th e  BIA, BIM, S ta t e  F o re s t ry  D iv is io n ,  and p r iv a te  
i n d u s t r y .  In 1975 th e  F o r e s t r y  School o f  th e  U n iv e rs i ty  o f  Montana 
i s  h a n d l in g  th e  e n ro l lm e n t ,  which i s  becoming more d iv e r s e .  In 1974 
a b o u t  e i g h t  employees from th e  S ta te  F o r e s t r y  D iv is io n  and s ix  from 
th e  M issou la  Ranger D i s t r i c t  a t te n d e d  th e  t r a in i n g  s e s s io n  (Salmon­
son , p e rso n a l  communication; Lund p e rso n a l  com m unication). There i s  
a l s o  a  t h r e e - c r e d i t  c o u rse  in  h a b i t a t  typ in g  a t  the U n iv e rs i ty  o f 
Montana which has been o f fe r e d  f o r  th re e  y e a rs  and which i s  a t ten d ed  
by bo th  agency p e rso n n e l  and s tu d e n t s .
Those who have completed th e  t r a in i n g  s e s s io n  o r  a r e  f a m i l i a r  
w i th  h a b i t a t  typ ing  through  p re v io u s  ex p e r ien ce  t r a i n  th e  temporary 
summer employees who do most o f  th e  a c tu a l  h a b i t a t  typ in g  on fe d e ra l  
la n d .  D i f f i c u l t i e s  a r e  encoun te red  w h ile  a t te m p tin g  to  e f f e c t i v e l y  
t r a i n  a number o f  peop le  w i th  w ide ly  d iv e r s e  backgrounds as  h a b i t a t  
ty p e r s  in  a s h o r t  p e r io d  o f  t im e .  Salmonson (p e rso n a l  communication) 
b e l i e v e s  t h a t  a c e r t a i n  amount o f  p rev io u s  s tu d y  and one week o f  f i e ld  
work a r e  n e c e s sa ry  to  le a rn  the  system . On th e  M issoula D i s t r i c t ,  
tem porary  w orkers  a r e  exposed to  one day o f  th eo ry  and p la n t  i d e n t i ­
f i c a t i o n  in  th e  o f f i c e  and fo u r  to  f iv e  days in  the  f i e ld  (Lund,
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p e r so n a l  com m unication). During the  two-week t r a in in g  s e s s io n  fo r  
th e  S tage  I  in v e n to ry  crew on th e  Lolo N a tio n a l F o r e s t ,  crew members 
were exposed to  ap p ro x im a te ly  a day o f  background, th e o ry ,  and an 
i n d i c a t o r  s p e c ie s  s l i d e  show. Dried I n d ic a to r  specimens were a v a i l ­
a b le  th e  e n t i r e  t im e .  One i n t e n s iv e  f i e l d  day was sp en t  le a rn in g  the 
s p e c ie s  and p r a c t i c i n g  coverage  e s t im a t io n ;  numerous p la n t  qu izzes  
and e x e r c i s e s  were g iven  on subsequen t d a y s .  Depending on the  back­
ground o f  the  i n d i v i d u a l ,  a c q u i r in g  h a b i t a t  typ ing  s k i l l s  may re q u i re  
th e  a s s i m i l a t i o n  o f  a  l a r g e  amount o f  In fo rm ation  in  a s h o r t  le n g th  
o f  t im e .
The Com pilation  o f  H a b i ta t  Type Data
A t t h i s  r a t h e r  e a r ly  s ta g e  In  the  use o f  h a b i t a t  types a s  man­
agement t o o l s ,  some managers h a b i t a t  type an a rea  only  fo r  a s p e c i f i c  
and tem porary  purpose such a s  la y in g  o u t  a tim ber s a l e .  However, 
s in c e  h a b i t a t  types  a r e ,  in  the  absence o f  c a ta s t r o p h ic  even ts  and 
in  a human time s c a l e ,  immutable, i t  would be d e s i r a b le  to  keep a 
permanent reco rd  o f  h a b i t a t  t y p e s .
The most e f f i c i e n t  way to  do t h i s  I s  through mapping. Dauben- 
m lre  (1968) i s  a s t ro n g  d e fe n d e r  o f  u s in g  h a b i t a t  types  as a b a s is  
f o r  mapping n o n a rab le  la n d :  "The o f t - r e p e a te d  comment t h a t  d i f f e r ­
e n t  b ases  f o r  mapping a r e  needed fo r  d i f f e r e n t  purposes would have 
l i t t l e  t r u t h  i f  mapping were done on a fundamental b a s i s  p ro tr s y in g  
h a b i t a t  ty p es  p lus  s u c c e s s io n a l  s t a g e s . "  H a b i ta t  type maps have endur­
ing  v a lu e  and, when combined w i th  an u n d e rs ta n d in g  o f  s u c c e ss io n a l  
s t a g e s ,  in d ic a te  p a s t  h i s t o r y ,  p re s e n t  c o n d i t io n ,  and expected t r e n d s .
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Cover type  maps a re  n o t  I n t e r p r e t i v e ,  only  d e s c r i p t i v e ,  and soon 
become o u td a ted  (Daubenmire 1968)•
When mapping h a b i t a t  ty p e s ,  v a r io u s  degrees  o f  s c a le  and ac ­
cu racy  a r e  a c c e p ta b le  depending on th e  u ses  to  which the  in fo rm ation  
w i l l  be p u t .  At a d e t a i l e d  l e v e l  f o r  r e s e a rc h  and p r o je c t  p lann ing , 
an a p p r o p r ia te  s c a l e  m ight be 4 inches  to  8 Inches to  the  mile.
H a b i ta t  type o r phase would be used and only  small in c lu s io n s  o f 
o th e r  types  would be accep ted  ( P f i s t e r  e t  a l .  1974). On a broader 
l e v e l ,  such as fo r  m u l t ip le  use p lann ing  u n i t s  on n a t io n a l  f o r e s t s ,  
the  s c a le  might range  from % to  2 inches  to  the  m ile ,  and more i n ­
c lu s io n s  would be p e rm is s ib le .  The management Im p lica t io n s  of the 
v a r io u s  types  should a l s o  be cons ide red  du r in g  mappingJ
Where im p l ic a t io n s  f o r  management a re  s im i l a r ,  i t  may 
be d e s i r a b l e  to  c o n s id e r  an e n t i r e  s e r i e s  (PP, DF) as  
one g roup . I f  management c o n s id e ra t io n s  c o n t r a s t ,  even 
a t  phase l e v e l  (DF/Caru), i t  may be d e s i r a b l e  to  s p l i t  
th e  h a b i t a t  type in  the  grouping p rocess  ( P f i s t e r  e t  a l .
1974).
Approaches to  mapping a r e  q u i t e  v a r i a b l e  among agenc ies  and 
l e v e l s  o f  a g e n c ie s .  The S ta te  F o re s t ry  D iv is io n  re g a rd s  mapping as  an 
i d e a l  f u tu r e  goal f o r  which th e re  i s  n e i t h e r  personnel nor  funding 
a t  th e  p re s e n t  t im e .  The map o f  the  Swan S ta t e  F o res t  which Is  
being  compiled i s  n o t  y e t  f in i s h e d  (Salmonson, p ersona l communication). 
The minimum a re a  o f  h a b i t a t  ty p es  now recogn ized  on s t a t e  lands i s  
v a r i a b l e ,  b u t  f iv e  a c r e s  i s  cons ide red  d e s i r a b l e .  The M issoula Ranger 
D i s t r i c t  o f  th e  Lolo N a tio n a l F o re s t  has no s e p a ra te  mapping pro­
gram f o r  h a b i t a t  ty p e s ,  n o r  has a minimum a re a  fo rm ally  been e s ta b ­
l i s h e d .  Stand b o u n d ar ies  used in  the  Stage I I  in v e n to r ie s  may be
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
81
a l t e r e d  due to  obvious r a d i c a l  d i s c o n t i n u i t i e s  in  h a b i t a t  type*
Since  f iv e  a c r e s  i s  th e  minimum stand  s i z e  re co g n ized ,  t h i s  can be 
co n s id e red  th e  minimum a re a  f o r  h a b i t a t  typing* However, i t  i s  n o t  
l i k e l y  t h a t  a ten  a c r e  s tan d  w i l l  be broken in  two p a r t s  (Lund, p e r ­
so n a l communication)*
The map being  f in a l i z e d  in  co n ju n c t io n  w ith  th e  Stage I  inven­
to ry  w i l l  be th e  m aste r  h a b i t a t  type map fo r  th e  Lolo N ational F o re s t  
The minimum a re a  recogn ized  was approx im ate ly  25 a c r e s ,  a l though  no 
p r e c i s e  number was p red e te rm in ed . More f i e l d  work and comparisons 
w i th  a i r  photos w i l l  be needed to  complete the  map* This tim ber in ­
v e n to ry  i s  g e n e ra t in g  two o th e r  k in d s  o f  maps as  w ell  w ith  which the  
h a b i t a t  type  map w i l l  u l t im a te ly  be combined* One s e t  i s  based on 
photo i n t e r p r e t a t i o n  (P I)  types* The PI types were taken from one 
inch  to  the  m ile  a i r  photos and a r e  based on t e x tu r e ,  s to c k in g ,  h e ig h t ,  
and number o f  s t o r i e s  in  the  stand* The minimum s iz e  o f  th ese  d iv ­
i s i o n s  i s  ten  ac re s*  The second s e t  o f  maps i s  based upon land use 
areas*  w a te r ,  n o n f o re s t  la n d ,  p roduc tive  f o r e s t  lan d ,  and non-pro­
d u c t iv e  f o r e s t  land* Each o f  th e se  broad c la s s e s  i s  d iv ided  in to  
numerous components (U*S*D*A. F o re s t  S e rv ic e  1974b)* The PI type 
and land use  c l a s s i f i c a t i o n  maps w i l l  be combined to  id e n t i f y  the  
s ta n d s ;  th e re  w i l l  be abou t 20,000 f o r  the  e n t i r e  Lolo F o r e s t .  At 
t h i s  p o in t  th e  h a b i t a t  type map w i l l  be a p p lie d  as  an o v e r lay  o r  
th rough  comparison o f  a re a s  from th e  h a b i t a t  type map (Bosworth, p e r­
so n a l com m unication). I f  h a b i t a t  type s p l i t s  a s tand  determ ined by 
PI type  and land use c l a s s i f i c a t i o n  the  s tand  may be d iv id ed  aga in  
i f  th e  types  a r e  q u i t e  d i f f e r e n t*
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A p p l ic a t io n  o£ H a b i ta t  Type In fo rm a tio n  to  Management S i tu a t io n s
The f i r s t  problem c o n f ro n t in g  th e  land manager who a t te m p ts  to 
c o n s id e r  h a b i t a t  type  in fo rm a tio n  in  making d e c is io n s  i s  p u l l in g  to ­
g e th e r  a l l  th e  p e r t i n e n t  im p l ic a t io n s  in to  a co h e re n t  and comprehen­
s i b l e  form ( K e l l i e ,  p e rso n a l  com m unication). The guide  c u r r e n t ly  
used in  Region I ,  Management Im p l ic a t io n s  by H a b i ta t  Type ( P f i s t e r  
1971), i s  based on th e  22 Daubenmire ty p e s ,  so t h a t  i t  i s  n o t  always 
d i r e c t l y  a p p l i c a b le  in  Montana. P f l s t e r ' s  1974 types a r e  more num­
erous  and d e t a i l e d .  Im p l ic a t io n s  a r e  suggested  in the  d e s c r ip t io n s  
o f  each ty p e ,  b u t  i t  i s  hard to  draw a l l  t h i s  in fo rm a tio n  to g e th e r .
A s e r i e s  o f  in te rv ie w s  w i th  land managers rev ea led  t h a t  h a b i t a t  type 
in fo rm a tio n  i s  co n s id e red  to  be q u i t e  im p o rtan t  in  some a r e a s ,  of 
p o t e n t i a l  b u t  unknown v a lu e  In  o t h e r s ,  and in a p p l ic a b le  in  y e t  o t h e r s .
F u e ls  and f i r e  management f a l l  i n to  th e  ca te g o ry  o f  p o s s ib le  
p o t e n t i a l  v a lu e .  K e l l i e  (p e rso n a l  communication) f e e l s  i t  w i l l  be 
n e c e s s a ry  to  w a i t  f o r  th e  r e s u l t s  o f  Brown's s tudy  b e fo re  app ly ing  
h a b i t a t  type In fo rm atio n  to  f u e l s  management. Lund (p e rso n a l  commun­
ic a t i o n )  noted  t h a t  f i r e  frequency  was lower in  c e r t a i n  m oist types 
such a s  AF/Mefe. This f a c t  can be used to a l l o c a t e  funds fo r  s la s h  
d i s p o s a l ;  in w e t t e r  ty p e s ,  s l a s h  removal need n o t be as thorough 
in  d r i e r  types  w i th  a h ig h e r  f i r e  f req u en cy .  Thus, i f  the  manager 
must ta k e  chances  w i th  s l a s h  d i s p o s a l  because o f  lack  o f  funds, hab­
i t a t  ty p es  can be used to  I d e n t i f y  low hazard a re a s  (Lund, personal  
com m unication)«
I t  i s  in  f i e l d s  r e l a t e d  to  s i l v i c u l t u r e  t h a t  managers f e e l  the 
g r e a t e s t  p o s s i b i l i t i e s  fo r  the use of h a b i t a t  type in fo rm a tio n  l i e
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(B e a u f a i t ,  p e rso n a l  com munication; K e l l i e ,  p e rso n a l  communication). 
Growth and y ie ld  i s  an a re a  o f  untapped p o t e n t i a l .  Using a few com­
p a r i s o n s  from s tan d  e x a m in a tio n s ,  s i t e  indexes s im i l a r  to  those  docu­
mented by P f i s t e r  have been found on the  Lolo, though t h i s  s u b je c t  
needs  more i n v e s t i g a t i o n  a t  a lo c a l  l e v e l  ( K e l l i e ,  persona l communica­
t i o n ) .  On the  M issou la  D i s t r i c t ,  P f l s t e r ' s  p r o d u c t iv i ty  f ig u re s  tend 
to  be somewhat lower than  those  the d i s t r i c t  u s u a l ly  u s e s .  H ab ita t  
ty p es  have n o t  y e t  been a p p l ie d  to  th in n in g  procedures  (Lund, person­
a l  com m unication).
H a b i ta t  type  c o r r e l a t i o n s  a re  c u r r e n t ly  used m ostly  in  connec­
t io n  w ith  h a r v e s t  and r e g e n e ra t io n  tech n iq u es  (K e l l ie ,  persona l com­
m u n ic a t io n ) .  For example, d ry  s i t e s  such as  DF/Xete would r e q u ire  
s e e d t r e e  o r  shelterw ood  c u t s  in s te a d  o f  c l e a r c u t s .  According to  
Salmonson (p e rso n a l  com m unication), even more severe  s i t e s ,  such as 
PP/Agsp, may be excluded from in v e n to r i e s  o r  pu t on a longer  r o ta t io n *  
Less money may be in v e s te d  in  r e f o r e s t a t i o n  on such s i t e s  and they 
w i l l  p robab ly  be s e p a ra te d  when d e te rm in in g  annual a l lo w ab le  c u t .
Higher e le v a t io n  zo n es ,  which a r e  now inc luded  in  the  tim ber bass 
in  some a r e a s ,  w i l l  a l s o  be e x c lu d ed .  The p o in t  was made th a t  the man­
a g e r  must c o n s id e r  th e  s i l v i c u l t u r a l  needs o f  each s p e c ie s  and r ec o g ­
n iz e  th e  c r i t i c a l  env ironm enta l f a c t o r s  in  each a re a  ( K e l l i e ,  p e r so n ­
a l  com m unication).
During the  a n a l y s i s  o f  th e  d a ta  from the  60  sample u n i t s  ot: 
th e  S tage  I  tim ber in v e n to ry ,  h a b i t a t  type d a ta  were used in  se v e ra l  
w ays. When each p lo t  s h e e t  from the  in v e n to ry  was in sp ec te d  to  s e l ­
e c t  c ro p  t r e e s ,  h a b i t a t  type was one o f  th e  c r i t e r i a .  P re fe r re d  spcc-
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l e s  fo r  management in  each  h a b i t a t  type were emphasized (Bosworth, 
p e r so n a l  com m unication). A p r e s c r i p t i o n  fo r  each stand  in  the  60 
sample u n i t s  w i l l  u l t im a te ly  be w r i t t e n  and h a b i t a t  type w i l l  be a 
c o n s id e r a t i o n .  P f l s t e r ' s  recommendations w i l l  be used a long  w ith  any 
o th e r s  p rovided  by th e  L o lo .  And, as d isc u sse d  in  th e  mapping s e c ­
t i o n ,  h a b i t a t  type  w i l l  be used to  some e x te n t  to  d e l im i t  s tan d s  on 
th e  f i n a l  f o r e s t  map. The p r e s c r i p t i o n s  fo r  the  sample s tan d s  and the 
map in fo rm a tio n  w i l l  be e x t r a p o la te d  to  form the  b a s is  f o r  the  tim ­
b e r  management p la n  f o r  th e  whole f o r e s t .
H a b i ta t  types  a r e  a l s o  becoming an i n t e g r a l  p a r t  o f  the paper­
work which su rro u n d s  a l l  s i l v i c u l t u r a l  t r e a tm e n ts .  The Montana En­
v iro n m en ta l  P r o te c t io n  Act r e q u i r e s  an environm enta l impact s t a t e ­
ment f o r  each tim ber s a l e  on s t a t e  land and a d e s c r ip t io n  o f  the  hab­
i t a t  type  i s  always Included  (Salmonson, p e rso n a l  communication). In
20th e  S i l v i c u l t u r a l  D e s c r ip t io n  and P r e s c r ip t io n  Form, the h a b i t a t  
type  o f  each p r o je c t  a re a  must be inc luded  and " p o te n t i a l  fo r  low 
sh ru b s  o r  g ra ss  to  occupy th e  s i t e  fo llo w in g  m echanical d is tu rb a n c e  
o f  f i r e  (based on h a b i t a t  type  and o b s e r v a t io n ) .  . • " must be e s tim ­
a t e d .
W i ld l i f e  managers a re  n o t  making e x te n s iv e  use  o f  h a b i t a t  type 
in fo rm a t io n ,  bu t  th ey  f e e l  a p o t e n t i a l  f o r  c e r t a i n  c o r r e l a t i o n s  may 
e x i s t  (Lyon, p e rso n a l  communication; HaIvorson, p e rso n a l  communica­
t i o n ) .  In  d e f in in g  key b ig  game w in te r  r a n g e .  Region I  c r i t e r i a ,  
which do n o t  in c lu d e  h a b i t a t  ty p e ,  a r e  u sed , b u t  th e  mapping r e s u l t s
20 Form ulated by Roger Lund, s i l v i c u l t u r i s t  f o r  the  M issoula  Ranger 
D i s t r i c t .
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may be compared w i th  h a b i t a t  type b o u n d a r ie s .  Halvorson (personal 
communication) f e e l s  t h a t  when r e l a t i n g  h a b i t a t  types  to  w i ld l i f e ,  
a l o c a l  s c a l e ,  such a s  a s in g le  n a t io n a l  f o r e s t ,  must be used . For 
example, DF/Phma h a b i t a t  type  happens to  be key w in te r  range and a lso  
o f  l a r g e  e x te n t  on th e  L o lo .
Another example o f  how h a b i t a t  type can p o in t  o u t  a re a s  a s  
p o t e n t i a l  v a lu e  f o r  w i l d l i f e  i s  th e  h y p o th e t ic a l  case  o f  a timber 
s a l e  p ro p o s a l .  I f  th e  w i l d l i f e  manager had no knowledge o f  the  spec­
i f i c  a r e a  b u t knew th e  h a b i t a t  ty p e ,  which suggested prime e lk  sum­
mer r a n g e ,  t h i s  would be an i n d i c a t i o n  to  in v e s t ig a te  the  s i t u a t i o n  
f u r t h e r  (H alvorson, p e rso n a l  com m unication). This i s  the  type of 
c o r r e l a t i o n  g enera ted  so f a r  in  th e  e lk - lo g g in g  s tu d y .
A pparen tly  n o t  much use  i s  being  made o f  Im p lica t io n s  fo r  
range management. Range personne l on the  M issoula D i s t r i c t  a r e  no t 
u s in g  th e  h a b i t a t  type  system (Lund, persona l communication). S a l­
monson f e e l s  t h a t  h a b i t a t  type  does n o t  a llow  many p r e d ic t io n s  o f 
range  v a lu e  a t  th e  p r e s e n t  t im e .
These examples o f  i n t e g r a t i n g  h a b i t a t  type in fo rm a t im  in to  
management p rocedures  a r e  c e r t a i n l y  n o t  e x h a u s t iv e ,  bu t they a re  
r e p r e s o i t a t i v e .  O ther f o r e s t s  may emphsize d i f f e r e n t  c o r r e l a t i o n s  
o r  make s p e c i f i c  l o c a l  c o n n ec tio n s  between environm ental v a r ia b le s  
and h a b i t a t  ty p e .
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CHAPTER 8 
CRITIQUE OF THE HABITAT TYPE SYSTEM
Daubemnire’ s and P f î s t e r « s  v e g e ta t io n  c l a s s i f i c a t i o n  systems 
were designed  to  be used In th e  f i e l d  by land managers a s  an a id  In 
making e c o lo g ic a l ly  sound d e c i s io n s ,  and I t  i s  on th i s  b a s is  t h a t  they 
should be judged . The b a s ic  problem In v e g e ta t io n  sc ie n ce  • • 
rem ains in  th e  I n t e r p r e t a t i o n  o f  th e  r e s u l t s  and p a r t i c u l a r l y  in  r e l a t ­
ing r e s u l t s  o f  v e g e ta t io n  a n a ly s i s  to  the  environment" (McIntosh 1967). 
H a b i ta t  types  supposedly  have a very  d i r e c t ,  even p r e d ic t iv e ,  r e l a ­
t i o n s h ip  w ith  many v a r i a b l e s .  The only  way to  s u b s t a n t i a t e  o r  r e f u t e  
t h i s  a l le g e d  co n nec tion  i s  by perform ing d e ta i l e d  c o r r e l a t i o n  s tu d ie s
and by us ing  the  r e s u l t s  o f  th ese  s tu d ie s  as a b a s is  fo r  management
21
d e c i s io n s .  I f  d e c i s io n s  so based produce " b e t t e r "  r e s u l t s  than 
th o se  made p re v io u s ly ,  then th e  h a b i t a t  type system has f u l f i l l e d  
I t s  o b j e c t i v e .
At t h i s  e a r ly  s ta g e  o f  h a b i t a t  type u s e ,  v a r io u s  h a b i t a t  type- 
r e l a t e d  s tu d ie s  a r e  j u s t  beg inn ing  to  produce r e s u l t s ,  bu t I t  w i l l  be 
Im poss ib le  to  an a ly ze  th e  outcomes o f management d e c is io n s  based 
p a r t l y  on h a b i t a t  type in fo rm a tio n  fo r  some time to  come. Some c o r ­
r e l a t i o n  s tu d ie s  have shown enough connection  between h a b i t a t  types  
and such key v a r i a b l e s  as g e n e t ic  v a r i a b i l i t y  and tim ber p ro d u c tiv ­
i t y  to  su g g e s t  the  w orth  o f  the  system . However, even though I t  I s
0 1 " B e t te r "  as  used here Im plies  any th ing  t h a t  I s  l e s s  d e s t r u c t iv e  
to  th e  flows and p a t te r n  ; o f  n a t u r e .
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too  e a r l y  to  o bserve  th e  r e s u l t s  o f  any management d e c i s io n s ,  the 
system  has been in  use long enough fo r  s e v e ra l  weak p o in ts  and
te n d e n c ie s  toward m isuse to  become apparent*
There a r e  c e r t a i n  a r e a s  o f  management where a c t u a l i t y  cannot 
be r e l a t e d  to  the  p o t e n t i a l  to  a s u f f i c i e n t  degree  to  g ive  h a b i t a t  
types  much p r e d ic t iv e  v a lu e .  F i r e  management I s  one example o f t h i s
s i t u a t i o n *  The c o r r e l a t i o n s  which now e x i s t  between h a b i t a t  types
and f i r e  management appear  to  be q u i te  genera l*  I t  seems l ik e ly  
t h a t  a la r g e  measure o f  s p e c i f i c  knowledge o f  m o r ta l i ty  f a c to r s ,  
cover ty p e ,  and s tan d  h i s to r y  w i l l  have to  be used In co n ju n c tio n  w ith  
h a b i t a t  type*
A s im i la r  s i t u a t i o n  e x i s t s  In  r e l a t i o n  to  animals* I t  Is  
p o s s ib le  t h a t  h a b i t a t  type  w i l l  never be a b le  to  stand alone in  any 
c o r r e l a t i o n  between w i l d l i f e  and environment (Lyon, persona l communica­
t io n )*  There a re  too many v a r i a b l e s  o p e ra t in g  in  w i l d l i f e  h a b i t a t  
t h a t  h a b i t a t  ty p es  ignore* For example, high e le v a t io n  meadows w ith  
h igh  w a te r  ta b le s  a r e  n o t  d e sc r ib e d  by any type (H alvorson, personal 
com m unication). S im i la r ly ,  th e  h a b i t a t s  o f  such an im als  as the  
m ountain g o a t  and p ika  a r e  n o t  ad eq u a te ly  covered by the  h a b i t a t  type 
system* T im berllne  was d i f f i c u l t  t o  c l a s s i f y ;  under very  severe  con­
d i t i o n s ,  "climax** r e l a t i o n s h i p s  a re  f re q u e n t ly  u n c lea r  ( P f i s t e r  e t  a l .  
1974)* The Montana h a b i t a t  type in v e s t i g a t o r s  d esc rib ed  what was 
a t  t im b e r l ln e  in  th re e  r a t h e r  broad types  and e s s e n t i a l l y  concluded 
t h a t  any s p e c ie s  t h a t  could grow th e re  was a p o te n t i a l  climax sp e c ie s  
(A m o, p e rso n a l  communication)* For most management q u e s tio n s  r e -
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g ard ln g  t im b e r l ln e  h a b i t a t  ty p e s ,  t h i s  in fo rm atio n  i s  s u f f i c i e n t ,  bu t 
a s  a b a s i s  f o r  deducing c o n c re te  r e l a t i o n s  between h a b i t a t  type and 
w i l d l i f e ,  i t  i s  n o t  enough.
Another re aso n  f o r  the  d i f f i c u l t y  in  c o r r e l a t i n g  w i l d l i f e  
and v e g e ta t io n  i s  the  p o s s i b i l i t y  t h a t  c e r t a i n  an im als ,  such as  small 
b i r d s ,  may be more a f f e c te d  by the  s t r u c t u r e  o f the v e g e ta t io n  than 
by the  a c tu a l  s p e c ie s  (Lyon, p e rso n a l  communication). That i s  to  
sa y ,  s e v e ra l  s p e c ie s  could  p rov ide  food and cover and, I f  any o f 
th e se  were p r e s e n t ,  th e  h a b i t a t  would be a c c e p ta b le  to  the  an im al.
Halvorson (p e rso n a l  communication) does n o t  b e l ie v e  t h a t  the 
problem o f  r e l a t i n g  s e r a i  s p e c ie s  to  the  climax a s s o c ia t io n  i s  in s u r ­
m ountab le . He f e e l s  we have some unders tan d in g  o f  su c c e ss io n a l  p a t ­
t e r n s  f o r  climax ty p es  and w i l l  come to  know th e  p o t e n t i a l  o f  h a b i t a t  
types  in  r e l a t i o n  to  bo th  s e r a i  and climax a n im a ls .
R ec rea t io n  may be a n o th e r  realm  where so many v a r ia b le s  a re  
o p e ra t in g  th a t  I t  i s  hard to  make a d u ra b le  connection  w ith  h a b i t a t  
type (Lund, p e rso n a l  com m unication). An ex cep tio n  to  t h i s  would be 
s p e c ta c u la r ly  sc en ic  a lp in e  a r e a s ,  b u t  in  g e n e ra l  i t  i s  d i f f i c u l t  to  
say what peoples* p re fe re n c e s  w i l l  b e .  A lso , modes o f  r e c r e a t io n  a re  
very  d iv e r s e  and can be c a r r i e d  o u t in  many d i f f e r e n t  h a b i t a t  ty p e s .  
One p o s s ib le  r e l a t i o n s h i p  u s e fu l  in  de te rm in ing  c a r ry in g  c a p a c i ty  
would be d u r a b i l i t y  o f  th e  s o i l s ,  b u t t h i s  c o r r e l a t i o n  would probably 
on ly  be v a l id  on a  lo c a l  s c a le  (Lund, p e rso n a l  communication).
Some o f  th e  gaps in  th e  h a b i t a t  type system , a r e a s  no t covered 
by any ty p e ,  have a l r e a d y  been d isc u s se d  in  r e l a t i o n  to  w i l d l i f e .  
O ther  v e g e ta t io n  n o t  touched upon by the  system  in c lu d e s  Ju n ip e r  wood-
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l a n d s ,  aspen g ro v e s ,  and bottom lan d s  (Am o, p e rso n a l communication). 
J u n ip e r  woodlands a r e  r a r e ,  o c c u r r in g  on ly  n e a r  B u tte  and Drummond.
The aspen  grove and bottom land communities, however, would be use­
f u l  ty p es  to  have . The aspen groves have a e s t h e t i c  and w i l d l i f e  
v a lu e ,  b u t  they do n o t  occupy a l a r g e  a re a  and would r e q u i re  more 
a n a l y s i s  to  d e f i n e .  Bottom lands  a r e  d i f f i c u l t  to  c l a s s i f y  under 
th e  h a b i t a t  type  system s in c e  th e re  i s  u s u a l ly  severe  human d i s t u r b ­
ance and p e r io d ic  f lo o d in g  (Amo, p e rso n a l com ounlca tlon) ,
A la rg e  s e t  o f  problems a s s o c ia te d  w ith  h a b i t a t  typing i s  due 
n o t  to  any In h e re n t  d e f ic ie n c y  in  the system but r a t h e r  to  the  methods 
o f  t r a in i n g  h a b i t a t  ty p e r s .  When h a b i t a t  types were f i r s t  in tro d u ce d ,  
q u a l i t y  c o n t ro l  was a s e r io u s  problem; people were o f te n  s e n t  o u t  
w ith  l i t t l e  o r  no t r a in i n g  (Arno, personal communication). T ra in ing  
i s  much b e t t e r  now, b u t many workers a re  s e n t  in to  the  f i e ld  w ith  
in ad eq u a te  s k i l l s .  The M issoula D i s t r i c t  found t h a t  a la rg e  p a r t  
o f  the  summer would be over b e fo re  an inexperienced  ty p e r  became p r o f i c ­
i e n t  (Lund, p e rso n a l  com m unication). A f te r  th e  f i e ld  form and the in ­
d i c a t o r  s p e c ie s  have become f a m i l i a r ,  h a b i t a t  typ ing  can be i n t e r e s t ­
ing and c h a l le n g in g ;  b u t  u n t i l  t h i s  f a c i l i t y  i s  a t t a i n e d ,  i t  i s  a 
slow and f r u s t r a t i n g  p ro c e s s .  I t  i s  very  easy to  miss sp a rse  s e e d l in g s  
o r  inconsp icuous  i n d i c a t o r  s p e c ie s  such as  C l in to n la . Looking a t  the 
ground c o n s i s t e n t l y  i s  an a l i e n  a c t i o n  f o r  most people who work in  
the  woods. W ithout a c c u ra te  i n i t i a l  ty p in g ,  o f  co u rse ,  the  e n t i r e  
system  f a l l s  a p a r t .  A p a r t i a l  s o lu t io n  m ight be to  develop a h a b i t a t  
ty p in g  c e r t i f i c a t i o n  s im i l a r  to c r u i s in g  o r  s c a l in g  c e r t i f i c a t i o n s .
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This would a l lo w  c r e d i t  to  be g iven  fo r  h a b i t a t  typ ing  knowledge in  
th e  r e h i r i n g  p ro cess  (Lund, p e rso n a l  communication).
There a r e  a d d i t i o n a l  f i e l d  problems u n re la te d  to  the e x p e r t i s e  
o f  th e  t y p e r .  There a r e  always t r a n s i t i o n  zones and m ic ro h a b ita ts  
w hich do n o t  f i t  th e  type  (Salmonson, p e rso n a l communication; Lund, 
p e rso n a l  coiranunication), Daubenmire (1942) acknowledged t h i s  s i t u a ­
t i o n :
There was th e  i n e v i t a b l e  problem o f  drawing a l i n e  where 
in  the f i e l d  a  t r a n s i t i o n  i s  en co u n te red . In p laces  the 
l i n e s  boundaries  o f  the  v e g e ta t io n  ty p es  ,  which a r e  In­
tended to  pass  through th e  m iddle o f  e c o to n es ,  may e r r  as  
much as  10 km.
In a more r e c e n t  p u b l ic a t io n  (1974), Daubenmire recommended th a t  map 
b oundaries  be drawn in  th e  c e n te r  o f  narrow ecotones o n ly .  In the  
c a se  o f  broad e c o to n e s ,  the  e n t i r e  e x te n t  should be mapped.
Seasonal changes in  th e  i n d ic a to r  sp ec ie s  a re  a l s o  sometimes 
c o n fu s in g .  In a d d i t i o n .  S ta te  I I  in v e n to r i e s ,  which inc lude  h a b i t a t  
ty p in g ,  may sometimes be done in  f a l l  and w in te r ,  making h a b i t a t  typ­
ing im poss ib le  (Lund, pe rso n a l communication).
In  o rd e r  to  use th e  management im p l ic a t io n s  o f  the  h a b i t a t  
types  c o r r e c t l y ,  c o r r e l a t i o n s  must be lo c a l iz e d  (B e a u fa i t ,  personal 
com m unication). Crews on th e  n a t io n a l  f o r e s t s  must f in d  s u i t a b le  
s ta n d s ,  measure h e ig h t  and age fo r  s i t e  index , and then id e n t i fy  
s o i l s  and h a b i t a t  ty p e .  This w i l l  e s t a b l i s h  a s o l id  lo c a l  c o r r e l a ­
t i o n  between h a b i t a t  type and p r o d u c t iv i t y .  I t  i s  r e a l l y  n o t p o s s ib le  
to  make b la n k e t  s ta te m e n ts  about the  p r o d u c t iv i ty  o r  o th e r  c h a r a c te r ­
i s t i c s  o f  a h a b i t a t  type over  i t s  whole r a n g e .  For example, P f i s t e r
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e t  a l .  (1974) p ro v id es  two s e p a ra te  t a b le s  fo r  the  y ie ld  c a p a b i l i ty  
o f  th e  h a b i t a t  ty p e s ,  one f o r  the  K ootenai, F la th e a d ,  Lolo, and B i t ­
t e r r o o t  N a tio n a l  F o r e s t s ,  the  o th e r  fo r  the  Deerlodge, Beaverhead,
Helena, Lewis and C la rk ,  G a l l a t i n ,  and C us te r  N ational F o r e s t s .  Only 
two o r  th re e  o f  th e  types  which appeared in  both o f  the ta b le s  had 
i d e n t i c a l  y i e ld  c a p a c i ty  r a t i n g s  in  both c a s e s .  P ro d u c t iv i ty  e s tim ­
a t e s  r e l a t e d  to  Daubenmire*s types were a p p lied  to  the same h a b i t a t  
types  on th e  Lolo w ith  im p la u s ib le  r e s u l t s  (Lund, personal communica­
t i o n ) .  E i th e r  th e  h a b i t a t  typ in g  o r  the  p r o d u c t iv i ty  o f a h a b i t a t  
type i s  d i f f e r e n t  from one end o f  i t s  range to  the  o th e r .
In  the  d e s c r ip t i o n s  o f  the  ty p e s ,  P f i s t e r  e t  a l .  (1974) o f te n  
made d i f f e r e n t  recommendations f o r  management fo r  a re a s  e a s t  and west 
o f  the C o n tin en ta l  D iv id e .  For example, w est of the Divide the  
DF/Spbe h a b i t a t  type should be managed as  i s  DF/Syal, w h ile  e a s t  of 
th e  D iv ide  i t  should be grouped w ith  DF/Aruv, DF/Arco, and DF/Juco.
The above in s ta n c e s  o f  v a r i a t i o n  w i th in  types p o in t  ou t the 
d an g ers  o f  ex c e ss iv e  e x t r a p o la t io n  and overdependence on h a b i t a t  
ty p e s .  H a b i ta t  types  a re  n o t  th e  answer to  every  management problem 
and w i l l  p robably  be the t o t a l  answer to  none. E s p e c ia l ly  a t  t h i s  
t im e , because o f th e  t e n t a t i v e  n a tu r e  o f  the c o r r e l a t i o n s  and recommenda« 
t i o n s  r e l a t e d  to  h a b i t a t  ty p e s ,  they  must be used ju d ic io u s ly .
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CHAPTER 9
CONCLUSIONS AND THOUGHTS ON THE FUTURE POTENTIAL OF HABITAT TYPES
The use o f  h a b i t a t  types  has brought w ith  I t  s e v e ra l  in ta n ­
g ib l e  b e n e f i t s  which w i l l  in c r e a s e  in  the f u tu r e .  The h a b i t a t  type 
system  fo rc e s  f o r e s t e r s  and land managers in  gen era l  to  be more ob­
s e rv a n t  and more aware o f  what they  a re  working w ith  a s  an e n t i t y ,  
n o t  j u s t  the  t r e e s  o r  f o ra g e .  Another o f te n  rep ea ted  fu n c tio n  o f  the  
h a b i t a t  type system i s  to  se rv e  as  a framework fo r  c u r re n t  knowledge 
and f u tu r e  r e s e a r c h .  This r o le  i s  in  a p r im i t iv e  s ta g e  o f  develop­
ment, a s  has been documented, b u t  I t  has immense p o t e n t i a l .  A lready 
th e r e  i s  a problem o f  com piling and o rg an iz in g  a l l  the  management 
im p l ic a t io n s  fo r  the  v a r io u s  ty p e s ,  due to  the  r a p id ly  accum ulating 
volume o f  in fo rm a tio n  ( K e l l i e ,  p e rso n a l communication). H ab ita t  
ty p es  a l s o  p rov ide  a  common means o f  i d e n t i f y in g  a p a r t i c u l a r  p la n t  
a s s o c i a t i o n ,  thus  making communication e a s i e r .
Most managers f e e l  they  a r e  m erely s c ra tc h in g  th e  su rfa c e  o f  
h a b i t a t  type p o t e n t i a l .  Developing s p e c i f i c  lo c a l  c o r r e l a t i o n s  o f 
" c a l i b r a t i n g "  th e  types  fo r  a p a r t i c u l a r  f o r e s t  o r  d i s t r i c t  I s  a com­
mon goa l (B e a u fa i t ,  p e rso n a l  communication; Lund, p ersona l communica­
t i o n ) .  The fu tu r e  may see  such re f in e m e n ts  a s  u s ing  phases and dev­
e lo p in g  l i s t s  o f  s p e c ie s  which a r e  a d a p ta b le  to  each h a b i t a t  type 
( K e l l i e ,  p e rso n a l  com m unication). On th e  Lolo th e re  i s  a p ro je c t  
a t te m p t in g  to  r e l a t e  h a b i t a t  type to  woodpeckers. H opefu lly , i t  
w i l l  be expanded to  o th e r  an im als  (H alvorson , p ersona l communication).
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The S t a t e  F o r e s t r y  D lv islM i hopes to  t r a i n  more people and h a b i t a t  
type  a l l  s t a t e  lan d s  a s  funds become a v a i l a b l e .  An Inven to ry  begin­
n ing  In  1976 in  th e  e a s te r n  p a r t  o f  the  s t a t e  w i l l  in c lu d e  h a b i t a t  
ty p in g  (Salmonson, p e rso n a l com m unication).
In  th e  f u tu r e  h a b i t a t  type  Inpu t In to  d e c is io n  making w i l l  
p robab ly  I n c re a s e ,  e i t h e r  Independen tly  o r  a a s  p a r t  o f  the  Ecoclass  
System. The p re s e n t  vagueness o f  many h a b i t a t  type-environm ent c o r ­
r e l a t i o n s  i s  r e c o g n iz e d .  U n ti l  th e se  r e l a t io n s h i p s  a r e  c l a r i f i e d ,  
h a b i t a t  types  must be used c o n s e rv a t iv e ly  a s  a guide to  a re a s  of 
p o t e n t i a l  v a lu e  o r  f r a g i l i t y .  "This  I s  a  s u b je c t iv e  c l a s s i f i c a t i o n  
and a s  such should always remain open to  fu tu r e  re f in em en t” ( P f i s t e r  
e t  a l .  1974).
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LIST OF SPECIES MENTIONED IN TEXT
L a t in  Name
Abies  g r a n d i s  
Abies  l a s i o c a r p a  
Lar ix  o c c i d e n t a l  i s  
P icea  engelmannii 
Plnus c o n t o r t s  
Pinus  f l e x i l i s  
Pinus  m ont ico la  
Plnus  ponderosa 
Pinus  s y l v e s t r i s  
Pseudotsuga m en z le s i l  
T^tuja p l i ca ta  
f suga  h e t e r o p h y l l a
TREES Common Name
grand f i r  
suba lp ine  f i r  




western  white  p ine  
ponderosa pine 
Scots  pine 
Douglas f i r  
wes tern  redcedar  
wes tern  hemlock
SHRUBS
A r c to s ta p h y lo s  u v a -u rs l  
Ar temesia  t r i d e n t a t a  
J u n lp e ru s  communi s 
Menziesia  f e r r u g i n e a  
Physocarpus malvaceus 
S p i rae a  b e t u l i f o l i a  
S^mphoricarpos a I bus 
Vaccinium scoparium
k in n ik in n ic  
b ig  sagebrush 
common ju n ip e r  
m enzies ia  
n inebark  
white  sp i r ae a  
snowberry
grouse w hor t lebe r ry
A rnica  c o r d i f o l i a  
C l i n t o n i a  u n i f l o r a  
Fach is t im a  m y r s l n l t e s  
Xerophyllum ten ax
HERBS
h e a r t l e a f  a r n i c a  
queencup b e a d l i l l y  
mountain lover  
b ea rg ra s s
GRASSES AND GRASS-LIKE PLANTS
Agropyron splcatum 
Bromus tec torum 
C a lam ag ro s t i s  c a n a d e n s i s  
Carex geyer i  
F es tu ca  id a h o e n s ls  
Luzula h i t c h c o c k i i
blue-bunch wheatgra<
ch ea tg ra ss




22 Nomenclature fo l low s  Hitchcock and Cronquls t  (1973)*
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LIST OF MONTANA FOREST HABITAT TYPES
23
H a b i t a t  types  and phases 
SCREE
Pinus f l e x i l i s  c l imax s e r i e s
Plnus  f l e x i l i s / At>ropyron splcatum h . t .
Pinus f l e x i l i s / Fes tuca  Idahoens ls  h*t*
F es tu ca  i d a h o en s ls  phase 
Fes tuca  s c a b r e l l a  phase 
Pinus  f l e x i l i s / J u n lp e ru s  communis h * t .
Pinus  ponderosa c l imax s e r i e s
Plnus  ponderosa / A ^ o p y ro n  splca tum h . t*
Pinus  ponderosa / Fes tuca  id ah o en s ls  h . t .
F es tuca  id a h o e n s l s  phase 
Fes tuca  s c a b r e l l a  phase 
Plnus ponderosa / P ursh ia  t r i d e n t a t a  h . t .  
Agropyron splcatum phase 
F es tu ca  i d a h o e n s l s  phase 
Pinus ponderosa / Symohoricarpos a lb u s  h . t .  
Symphoricarpos a lb u s  phase 
B e rb e r i s  reoens  phase 
Plnus  m n d c r o s a / Prunus v l r g i n l a n a h . t .
Prunus v l r g l n i a n a  phase 
Shepsrdia  can a d e n s i s  phase
Pseudotsuga m e n z le s i l  c limax s e r i e s
Pseudotsuga m e n z l e s i l / Agropyron splcatum h . t .  
Pseudotsuga m e n z l e s i l / Fes tuca  idahoens ls  h . t .  
Pseudotsuga m e n z l e s i l / Fes tuca  s c a b r e l l a  h . t .  
Pseudotsgua m e n z l e s i l / V acc in ium c a e s pi tosum h . t*  
Pseudotsgua m e n z le s i l /P h y so c a rp u s  malvaceus h . t .  
Physocarous malvaceus phase 
Ca lam agros t i s  r u b a s c ens phase 
Pseudotsuga T TiC n z ie s i l / Xerophyllum tenax h . t .  
Vaccinium g lo b u ia r e  phase 
A rc to s ta p h y lo s  u v a - u r s l  phase 
Pseudotsuga rnenziesH/Vacclniu tn  g lo b u ia re  h . t .  
Vaccinium g lo b u i a r e  phase 
A rc to s ta p h y lo s  u v a - u r s l  phase
A bbrev ia t ions
SCREE
PF/Agsp h . t .  
PF/Feid h . t .  
Feld phase 
Fesc phase 



























h . t .
h . t .
phase
phase
h . t .
phase
phase
h . t .
phase
phase
h . t .
phase,
phase
h . t .
h . t .




h . t .
phase
phase
h . t .
phase
phase
23 From F o r e s t  H a b i t a t  Types o f  Montana « pp. 19 and 20,
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Pseudotsuga m e n z le s il /L in n aea  b o r e a l i s  h . t .  
Symphoricarpos a lb u s  phase 
C alam agros tis  rubescens  phase 
Pseudotsuga m enzies ii/Svrophro icarpos  a lb u s  h . t  
Agropyron s p ic a turn phase 
C alam agros tis  rubescens  phase 
Symphoricarpos a lb u s  phase 
Pseudotsuga m e n z ie s i i / C alam grostis  rubescens  h . t  
Agropyron sp lcatum  phase 
A rc to s ta p h y lo s  u v a -u rs i  phase 
C alam agros tis  rube s c ens phase 
Pseudotsuga m enziesiïTCarex gey er i  h . t .  
Pseudotsuga m e n z ie s i i /S p ira e a  b e t u l i f o l i a  
Pseudotsuga m e n z ie s ü /A rc to s ta p h y lo s  u v a -u rs l  h . 
Pseudotsuga m e n z le s i i / J u n lp e ru s  communis h . t .  
Pseudotsuga m e n z ie s i i / A rnica c o r d i f o l i a  h . t .
P icea  clim ax s e r i e s
P ic e a / Equisetum arv en se  h . t .
P ic e a / C l in to n ia  u n i f l o r a  h . t .
Vaccinium caespitostttn  phase 
C l in to n ia  u n i f l o r a  phase 
Picea/PhysocarpusTm alvaceus h . t .
P icea/G alium  t r i f lo r u m  h . t .
P ica/V accinium  caesp itosum  h . t .
P ic e a / Scnecio s t r e p t a n t h i f o l i u s  h . t .
Pseudotsuga phase 
P icea  phase 
P icea /L innea  b o r e a l i s  h . t .














t.D f/A ruv 
DF/Juco 
DF/Arco
h . t .
phase
phase








h . t .
h . t .
h . t .
h . t .
h . t .
S/Eqar h . t .  
S/Clun h . t .  
Vaca phase 
Clun phase 
S/Phma h . t .  
S/Gatr h . t .
S/Vaca h . t .  
S /S e s t .  h . t .  
DF phase 
S phase 
S/Libo h . t .  
S/Smst h . t .
Abies g ra n d is  c lim ax  s e r i e s
A bies g randis/X erophyllum  tenax  h . t .
A bies g r a n d i s /C l in te n la  u n i f l o r a  h . t .  
C l in to n ia  u n i f l o r a  phase 
A r a l ia  n u d ic a u l i s  phase
Thu^a p l i c a ta  c lim ax s e r i e s
Thuja p l i c a t a / C l i n t o n i a  un i f lo r a  h . t .  
C l in to n ia  u n i f l o r a  phase 
A r a l i a  n u d ic a u l i s  phase 
M enziesia  f e r ru g in e a  phase 
Thuja p l i c a ta/O plopanax horridum h . t .
Tsuga h e te ro p h v l la  c lim ax s e r i e s
Tsuga h e te r o p h y l la /C l in to n ia  u n i f i e r a  h . t ,  
C l in to n ia  u n i f l o r a  phase 
A r a l i a  n u d ic a u l i s  phase
GF/Xete h . t .  
GF/Clun h . t .  
Clun phase 
Arnu phase




WRC/Opho h . t .
WH/Clun h . t .  
Clun phase 
Amu phase
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Abies  l a s i o c a r p a  climax s e r i e s
Abies  l a s l o c a r p a / OpIopanax horridum h . t .
Abies  l a s t o c a r p a / g t n t o n i a  uni f l o r a h . t .
Cl i n t o n i a  uni f lo ra  phase^ "
A r a l i a  n u d i c a u l i s  phase 
Vaccinium c a e s p i t o sum phase 
Xerophyllum tenax phase 
Menzies ia  f e r ru g in e a  phase 
Abies  Fa s 1 PC a m  aTCa 11 uni t r i f l o r u m h . t .  
üaTium t r l f i o r u m  phase 
C a lam agros t i s  canadens is  phase 
Abies  las iocarpa7Vaccln lum c a e s pi tosum h . t .  
Vaccinium caesp i tosum  phase 
Ĉa 1 amagrost  1 s can a d l ^ s i s  phase 
Abies  l a s io c a rp iT C a la m a g ro s t i s  canadens is  h . t .  
Â blë^s l a s i o c a r ^ / Linnaea b o r e a l i s  h . t .
Linnaea b o r e a l i s  phase 
Xerophyllum tenax phase 
Vaccinium scoparium phase 
Abies  l a s i o c a r p a / MenzTesla f e r r u g in e a  h . t .
Tsuga mërt e n s i ana/ Menzies1a f e r ru g in ea  h . t .
Abies  l a s ïoca rpa /X erophy l lum  tenax h . t .
Vaccinium g lo b u ia r e  phase 
Vaccinium scoparium phase 
Tsuga m e r te n s l a n a / Xerophyllum tenax h . t .
Abies  l a s i o c a r n a / Vaccinium g lo b u ia re  h . t .
Abies  l a s i o c a r c a / vccciniura scoparium h . t .  
Ca lsn tagros t i s  rubescens  phase 
Vaccinium scoparium phase 
Tha l ic t rum  o c c i d e n t a l e  phase 
Abies  l a s i o c a r o a / C ^ l a m a g r o s t i s  rubescens  h . t .  
Abies  l a s i o c a r p s / Clematls  pseudoalp ina  h . t .
Abies  L a s io c a rp a / Arnica  c o r d i f o l i a  h . t .
SUBALPINE H.T. 
Abies  l a s i o c a r p a  ( Pinus  a l b i c a u l l s ) / Vaccinium 
scopariiKTi h . t .
Abies  l a s i o c a r p s / Luzula h i t c h c o c k i i  h . t .  
Vaccinium ccoparii 'm phase 
t ' c r ru ^inc-a phase
Lies  I r n io c c r p a  h . t .
LariX 1 ya l  1 i L»Abie3 i a i o c a r p a  h . t .
Pinus  a l b i c a u l l s  h . t .
P inus  c o n t o r t a  c l imax s e r i e s
Plnus c o n t o r t a / P u r s h i a  t r i d e n t a t a  h . t .
Pinus  contorca/v'r.ccinium n j c . t .
Pinus con t o r  ta  /  Ll m a t  b o re a l  ' c c . t ,
P inus  c o n t o r t a /V c c c i n î ’-':ü scoprtrium c . t .
AF/Opho h . t .






AF/Gatr h . t .
Catr phase
Caca phase
AF/Vaca h . t .
Vaca phas e
Caca phase
AF/Caca h . t .




AF/Mefe h . t .
MF/Mefe h . t .
AF/Xete h . t .
Vagi phase
Vase plias a
MH/Xete h . t .
AF/Vagl h . t .




AF/Caru h . t .
AF/Clps h . t .
AF/Arco h . t .
Menziesia 
Pinus a lb ic a u i i 'ô
Pi nus c - ;n tor ta /C r. Yubt’̂ cciir, c . t .
AF(WBP)/Vasc h, 
AF/Luhi h . t*  
Vase phase 
Mefe phai;e 
WBP-AF h . t .  
AL-AF h . t .
WBF h . t ,
LPP/Putr h . t .  
LPP/Vaca c . t .  
LPP/Libo c . t .  
LPP/Vasc c . t .
LPP/Caru c . t .
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